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DESCRI PTI ON NOVEL COMPOUNDS TECHNI CAL FI ELD The
present invention relates to novel conpounds,

wee@seeses for their preparation, compositi onsPCT/JP2004/019455
conprising themand their use in the treatnent or
prevention of diseases capaﬂle of bei ng nodul ated by
the inhibition of cell adhesion. Mre particularly the
present invention relates to novel phenyl al ani ne

derivatives that inhibi rin nmedi ated cel
adhesi on and which are %Egégbeésgo be useful for the
treatment or prevention of |nflannatory di seases.
BACKGROUND ART The nyjgy Jy§¢ i nteractions

bet ween | eukocytes an endot elial cells or

extracel lular nmatrix proteins are a key factor in the

TE@W@L geLef i munity and inflammation. The earliest
events in the mgratlon of | euk

The TIPS IO GOV PR AHRTS BiFSPRRae BN PbAIeRRAten
cohﬁo‘sitleﬂs Earhpriziverthby ardangessd in thetreaymient engrevengion whiiséases
cagaagﬂi Belﬁa:g}sofiﬂgge&l%g\r %@gpﬁé_{g%l %Iﬁésmfnevﬂll&’gspa?ﬁ%laﬂy the
présemnt Bwbation(reB8S) to newel phenylalanine dR@\(ﬁth$$ﬁmh@hlblt a4 integrin

mgcihgg? céﬁ)%dlge]s%%oan \ﬁi@ﬁ’ Be Behbledd b Reful 7 s trefinaheat
114:109-143 (1990); Spri nger,

prmnjlp@oemﬁamrz@imdlsegww and Springer, Ce//76:301
-314 (1994)). In response to chenotacticfactors, the

rate t hrough two adj acent endot heli al
Bléél‘@‘iﬁ@. o tissues that are conposed, in part, of
TﬁdlmumpleraiheklbelInﬁramnnlsibxetwaeotl@jht)cytbt)aMemdtlmel'(aW@"S(OSee

>§\f\a a\é?lf%%ﬁ'ﬁ?t%ro e%ns |A k%' fQJ:tor 121%5? nje%Z%ﬁ%ﬁ gﬁn{;ﬂtﬂﬁ@)ahd and

S ee . B
infl@m@gtiorl 0U® Qammyverata i tlw |ml@rﬁtlort9féﬁwl@pvt98 8f~'t ?fﬂég Vasoulature

at%g(le 'oﬁﬁl\ﬂﬁﬁm%ﬂgn il fide lélﬁk%wté bcsmrigorauowau @Hah@@@lri iilegfin avidity,

trix em s

whigh fesdo S@%P@f'r%ﬁ?ﬁ‘?é’?@gﬂﬁ rex&aw‘iée% ?&5‘5‘?5 %”%1‘{32&036
199¢)®9ﬁrlém Blodt3:6¢3H525 (1988); Huamler, AnplatRew minbre/e8:365-400

(1§§§)eﬁ5§mn|,§ ii&%ﬁ’ﬁ?g@@@éﬂg i {:;}25{?;1 /I%S%/ | Reif918:100-143 (1090);

SpringendVatu@: 625084 (1990)) and-pringer, @91//76@1 d-(4894)). In
re%égrg%to cﬁ%@[ﬂgﬁi‘c Elctdtd the fem(%?/@s gFas thick

ahgﬂa% nt
ringer, ture”346: (t% 9
endothelial cells and |nto tussues that are composed, in part, of the extracellular matrix

protein fibronectin (FN) (see Wayner et al., J. Cell Biol. 105:1873-1884 (1987)) and
collagen (CN) (see Bornstein et al., Ann. Rev. Biochem. 49:957-1003 (1980); and Miller,
Chemistry of the collagens and their distribution, in "Extracellular Matrix Biochemistry",
KA. Piez and A.H. Reddi, editors, Elsevier, Amsterdam, 41-78 (1983)). Important
recognition molecules that participate in these adhesive reactions belong to the integrin
gene superfamily (for reviews see Hemler, Annu. Rev. Immunol. 8:365-400 (1990);
Hynes, Cell 48:549-554 (1987); Shimizu et al., Immunol. Rev. 114:109-143 (1990); and
Springer, Nature 346:425-434 (1990)).

Integrins are heterodimers composed of non-covalently associated subunits, referred to
as the alpha (o)) and beta (B) subunits. To date, 8 integrin B subunits have been
identified which can associate with 16 distinct o subunits to form at least 23 distinct
integrins.
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| ntegrins are heterodi ners conposed of non-coval ently

associ ated subunits, referred to as the al pha (a) and
wWhets/0613¥0 subunits. To date, 8 integrin b suburmtT/sPlaanmE94ss

been identified which can associate with 16 distinct a

subunits to format |east 2&distinct int egrins. The

a4bi integrin, also known as VLA-4 (Very Late

Antigen-4), is constitutively expressed on the surface

of | eukocytes including |ynphocytes, nonocytes,

eosi nophils and basophils (see Hemer et al., J. Bio.
THahe@ inZgRin ldigy RoivasV (A48 Very Latel ABtigan-®r iseonstitutively.

%@Se%rqt elgLﬁfaéégﬁl I@(E:.@fés]h? ddidg Ig)ﬁ'tpféto@ytéss nﬁ&ﬁ@ﬁt?@%o‘éfﬁophlls

rese on neu roms atients
andtha@psiajlﬁ (8ge Hemler ﬁb@'u e Bige &hem: a ‘(121@91 7)\Ang.-Bpchner

et NG g?oMéasfPﬁ?J 53055 (oGS VOA- 4Ti@|r@p‘dﬂe@ td bé\é%uhﬂan on

neuitophip I SONRaRIP R e PhasFrate Hellfe Wb 75 70 2001
v@mwnas&a@?icm Q2)) adHasin mdsiecuueh I(vomwe) oreadtivad tehdothelial

t a - t
o8 g e a6 offoekoly B3 el St i Cparana s 60,
OnhdeethENels ki raat(héayh@e)@travascqlarﬁpagg|VLABA ohan bind to the
%ﬁ%gﬁ@%ﬁgﬁ%ﬁ% gé@ 912)5}1 altjthaW@ly 5hIRBd ré/g#'@ﬁ B t'hé FWI@V,\H‘alﬁ PWayne

0 oste rotejn upre
etal.t drGiRipleil 1%21pﬂm@§ 8Q)g el asiNiop s\l '%\I‘”oW“JtC’ béd o
osE@d PORER, alﬁrlateirﬂ@&eédlgt@ﬂﬁdﬁl?&)d;cleﬁle p%ﬁmtés EWAdh yiess ebblsal. Cell
NoOWN ocyt e- Peyer's patc esi on

SW(@CL 1%)5%%%{&#%5?3 let h th%/ee kngvvn | i gands

(VCAM 1, CS-1, MAACAM 1). One ligand which shows

uni gque . | f 4 I
TR JRET o ot S ST HAfTRe EHREPS il anesion
Mbienuladl). intesacts vith- el k mhsanoer VOEMr1eCSal. ANGAMrl:) One

I|g%gé\gl@éh ‘bﬁg\/é/é %u%ﬁq%ég éﬁ%ﬁlc@&%ra&‘w?ﬁs Mucosa] AddrERSRIPCell Adhesion

: hi ghl
Viecigye WAGSAUN Dh R BRESIher 15 L onder 15588472388 (ro0a);
Bh&Geet ar | Naiu)ﬁTBGS ﬂOﬂ-@St} (a9aB)oand) G;hyjaanatrai pll’ drpmusolangb:2851-

W%@ Mﬁ)ﬁ\w %ts géﬁ@ngg)i%sﬁé e I\%&% ftcﬁ gh endothellal

vertubesn irt melsentenqamrtmmmodas aed) ohaut faming pyvrriyans mammary gland
%@?{3577 éj,@ %?8 Tzﬁ”’w | Ré‘mﬁ%% W(édgﬁb)z gggér?alrlﬁt JBJ and ﬂ@ldlCAM 1

hayealbegn Lihewhald B8 nporiant &5@9%@@/@ ﬁ@rf%ct{ﬁffé?k'ng fo" normal

.n@é&|ﬁa@f%|§mam eftde coft s6B7e® (1o89)p4bi and adb7coul d be
useful in treating or preventing conditions such as
asthma, inflamuatory bowel disease, rheunatoid

ARDb! iihad been dasctibeal that an orally bioavailable, non-peptide small molecule

antagonist of the a4 integrins a4 and aprcould be useful in treating or preventing
conditions such as asthma, inflammatory bowel disease, rheumatoid arthritis, muitiple
sclerosis and other diseases (see patent applications WO 99/36393 and WO 02/18320,
the contents of which are incorporated by reference).

A novel class of compounds has now been discovered which fall within the generic
scope of patent application WO 99/36393, but are not specifically disclosed therein.
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sclerosis and other diseases (see patent applications
WO 99/ 36393 and WD 02/18320, the contents of which are

wo psopiuat ed by reference). A novel class of PONPRROGIEILSS

has now been di scovered which fall within the generic
scope of patent application $0 99/ 36393, but are not
specifically disclosed therein. DI SCLOSURE OF | NVENTI ON
The present invention therefore provides, in a first

shec f formula (1) or a
D%ﬁ%@ﬂ%‘%@@ept abl e derivative thereof: Meo.

Tlﬁ\h"leéér)t inventidn therdforeprovidem in afidt &Dect alvampgend offefmula (f) or
. ga LaC-2al e R is halogen or G| .
agﬁﬂr eut%gp%a%c% raer a errﬁfaﬁy t.hg%loyuor o, methoxy or

ethoxy. In a further aspect the present invention
provi des El1-E7 (as described belled. or g CN
pharmaceutically acceptabl e derivati ereof, i.e.
(S)-2-{[1-(2-Brono-5-et hoxyphenyl ) net 0 I]an1no} 3-(
4' -cyano-2 | , 6l di met hoxybi phe 4 - pr opi oni c

aci d;
(S)-2-{[1-(2-Brono-5- fuoro
4' - cyano- 2' 6 | di met ho

% rrethQrMﬁ/l]am no} - 3- (

(S)-2-{[1- (R— hox ) met hanoyl ] am no} - 3.
(4'-cyano-2', et ho%_{ybl ptienyl - 4-yl ) propi oni c

aci d;

(S)-2-{[1-(2-Bromy veithyl phenyl ) met hanoyl ] am no} - 3- (

4' -cyano-2 | , 6l di met hoxybi phenyl - 4-yl ) propionic
aci d) ; M

. inlwhiere- {[ (2- Brono- 5-chl or ophenyl ) met hanoyl ] am no} - 3-[ 4

zcyano- 2' Qg di met hoxy) bi phenyl - 4-yl ] propi oni c aci d;
gb@me 5- Di br omophenyl ) et hanoyl ] ani no} - 3-[4' - cyan
R&QhalBgerdloqeédmyDO J@;Ialkbxy 4- yl]propionic acid;
(S)-2~{[ (5-(/so-Pr opoxy) - br omophenyl ) et hanoyl ] am no
}-3-[4'-cyano-2',6'" -
Preferably R is halogen or C1-galkoxy.

More preferably R2 is fluoro, methoxy or ethoxy.

In a further aspect, the present invention provides E1-E7 (as described below) or a
pharmaceutically acceptable derivative thereof, i.e.
(S)-2-{[1-(2-Bromo-5-ethoxyphenyl)methanoyllamino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl) propionic acid;
(S)-2-{[1-(2-Bromo-5-fluorophenyl)methanoyl]amino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid;
(S)-2-{[1-(2-Bromo-5-methoxyphenyl)methanoyljamino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid;
(S)-2-{[1-(2-Bromo-5-methylphenyl)methanoyllamino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid),
(S)-2-{[(2-Bromo-5-chlorophenyl)methanoyl]amino}-3-[4'-cyano-2',6'-
dimethoxy)biphenyl-4-yllpropionic acid;
(S)-2-{[(2,5-Dibromophenyl)methanoyllamino}-3-[4'-cyano-2',6'-dimethoxy)biphenyl-4-
yi]propionic acid;
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di met hoxy) bi phenyl -4-yl ] propionic acid or a

phar maceuti cal » acceptabl e derivative thereof.
wabkosghiaut the present specification, unless PCTIEr2004069455

stated: the term "hal ogen"” is used to describe a group

selected fromfluorine, chlofine, bronmine or iodine;

the term" C-~galkyl" is used to describe a group or a

part of the group conprising a linear or branched

| k nin to 6 '
S BB ey e B 2B e 5
dlhﬁﬂwx9)®)¢henyl-4aw}pjd>p|om<sadnd|tyI tert butyl pentyl or
dtod b
ol b OGicS] hesp il AR B e 0 describe a
bound to the above nentioned C| .gal kyl group;
THSAGRIUE heXreSdtt Bp Qéuﬁﬁéﬁéwb'um@s%ﬁwéﬂ%éefé){ed et hoxy,

pr opoxy, 1Sopropox ut oxy, | sobut ox rt
pétm iy "Balogrrk cas(yseOH’tﬁ gdesgibe aeHp spiPgied %ﬁon}fﬁ@ﬂa‘? é&!@qﬁ%
cmﬁmedﬁ,o@ir@ the |ntroduct| on of a cyano group at the
| nucl eus i n -,
g o et 588 PR LSl LSRRG LR Borprsing o
c dinparuordsarathed latkyf gronutantgihing droma ph@lcaboe atdmsalekgmples of

a%@?lspﬁoypglr%ﬁfde rﬁ%thyl etbeg r%ﬁ{rlhe GRS ﬂoﬁ %Ufy’ '|§3J§UR/| ¥ Butyl,

hesi on.
Fuenber hexyl,has been found t hat certal n Exanpl es show

e"cﬁ@ {érﬁln'tCPéﬁﬁ&@’ isAetiitd Medthib&a dro@d oraéjﬂérﬂbﬁthé gfduPwherein an

c exposur
G é|b8w§{dS BP?V%HGWSHE';Q@?@% SRGRGS fAHTesof such
Ofgrblh&hiﬂ&m&@nﬁhwxwﬁﬂ?dﬂysybmpsxy, isopmipbky, mebueaqyy;, sobaibry] tert
t t he 0 ormula (1) or a
pﬂ%&%{:@%ﬂ ?%P?Hﬂfg(g Cept abl e derivative thereof may
have nore than one asymetric carbon atons and

TFQ %ﬁﬁja&'éﬁ?t@%f ﬁ{e%éséﬁ c&Hﬁ&Irﬁl‘s%?érﬁ'feﬁntr&UctléﬁJ% cyano group at
Included wthin th e%ee ent

therd-BReitiomof thﬂ@mhenwgwﬁlﬁsﬁ tircoambinatio yfith te,glaimed 8- ot
sGhSHENE] BEADINGOED. rmy be achi eved by conventi onal

techni ques, e.g. by
The compounds of the formula (1) or a pharmaceutically acceptable derivative thereof
have potent inhibitory activity against a4 integrin mediated cell adhesion. Further, it
has been found that certain Examples show excellent bioavailability after oral
administration and / or good systemic exposure.

E1, E2 and E3 (as described below) exhibit an advantageous combination of the above
characteristics.

It will be appreciated that the compounds of formula (I) or a pharmaceutically
acceptable derivative thereof may have more than one asymmetric carbon atoms and
therefore may occur as diastereomers. All such isomeric forms are included within the
present invention, including mixtures thereof.

Separation of diastereoisomers may be achieved by conventional techniques, e.g. by
fractional crystallisation, chromatography or HPLC. A single stereoisomeric form of the
compound may also be prepared from a corresponding optically pure intermediate or
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fractional crystallisation, chromatography or HPLC. A
single stereoisoneric formof the conpound nay al so be
w@e@packd f rom a correspondi ng optically pure PCT/JP2004/019455

i nternedi ate orby resolution, such as HPLC of the
correspondi ng racenmat e usingsa suitabl e chiral support
or by fractional crystallisation of the

di astereoi soneric salts forned by reacti on of the

di h b
o RePLoR e 5 HBLEET Vi Stristp Bt i amage e pyiplp opirl
suppoiur y tlactorantry stakisationsy tHeedisstpreoisbaerib altsfermartby reaction

of 68 EhlrBhoMshd ALARELAR! BhéhiE BhlGly CORRUMLAEED dihe

new cova ecl es
appraprite. Altenativeiy 3 mixtwe oéen@m@me@s Bay b@ﬁppar@tedchycphwmcral
redcfidH ith aabg%p,@éte eh.f—aq Eeﬂnpbancgwﬁtr% fe+rﬁaroﬁ 8 WBiicBvalently

m xture he case am des or est
bw@&%pw fon examml%wer?ayplw C&@p’aF%{P'é&aB%P%rﬂF%‘t"#b% ghiral
ahﬁﬁlﬁ}ldlbbﬁél t&lgﬁﬁé aﬁﬁaﬁ@iebmén@ iR @oihaaye otithide®or esters

reRRgoRBh TUSLER, B eaRiT st B e TRl BB T B S
cliresiataiaphydPuUG ebr bractipal apstalisatiooh dimesingle diastéreamers may
tr{%}ﬁ%reoé&ﬁb%ﬁeccﬂoqﬁélﬁﬁ@ﬁ %Raﬁtm?né"r? o Thgvo%lsfg%ﬁ c&ﬂ;glﬂmd'%? a'ﬁﬁl%%nate

armaceut | ca

chrsmistiasusheas hyeealyiic cigayags aw?ﬁcf@mqoyalenybca@cept abl e
salt or prodrug e.g. ester, of a conpound of the

i nventi on, oquh on adm stratlon q[eQ t he, reci |ent

Ap yse%%rrbthﬁtem a&vﬁ@e%a V@&PF@/@B'F Hkﬁ"k"%emeﬁ‘ gny
phafRRenttaAN atd@ﬁtabm/ﬁlttdr@mdrog ednestet,iof @ compalral ofttiee mwention,
w[':wgulsug)%ﬁ latdﬁ?rsgpqtlﬂn fch{é ggﬁﬂ;l'e%{mﬂ% h%ﬁ%ol%éﬁ%ré\%ﬁﬂg ?&ilsé%ml &r ilﬁ&rectly)
aeoppolne of the inyantidde vean aetivessetabelte peiesidug tengale Sueh

d hﬁaﬂb@éaglj%' r@&q%fsagférts Hose sMﬂgJ_j & tﬂ@lartqﬂlﬁl%&hﬁé(ueaé%e%éﬂtatlon

scove Principles and Practic

N\ﬁM?@Fﬁ"P@ TW@P‘&J‘F Mase tﬂg?ee‘ieﬁdﬂ?g p@?@rg@?&@leﬁllgmfﬂ emlstry and
Dﬂﬁ @&Eo@ry,t@aid'tidmvsm 'Priﬂelble‘éainu\F&éctchr whieli Isaflcorporated herein

I d {i
of seterebes b6 Bsk ficae 1ire BrvBbs Jraied obRimrefiiy
aeedpltatie derbativdseare salts amchgstersgani ¢ conpounds can form
conpl exes with solvents in which they are reacted or

from whi ch th@% are precipitated or crystallised.
Tithess ekilaship the@bofarganimehgmistsy wilanpsediate thatglany RERpice,

cé‘mﬁ@fﬂ&s@én%ﬁﬁ‘cdﬁﬁ‘ﬁlé}(es' VRt SHWEmtSH whicHthey éFeereactg@ b Ré®Swhich
of the conpound ﬁtghe i npvention are within

iy 2 S9BIRE 05 Y RIS o A el CATPISATRA b P B SaPaRR”, For
eR@apk, a commw with vsltérdé kmavrc an g ényideatetM Sdivates dfethd oalypound of

”{%@yefﬁég %éﬁjl %oge LPfhethfon! NtO Its active form

ct's.

As used herein, the term “prodrug” means a compound which is converted within the
body, e.g. by hydrolysis in the blood, into its active form that has medical effects.
Pharmaceutically acceptable prodrugs are described in T. Higuchi and V. Stella,
Prodrugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, Edward
B. Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical
Association and Pergamon Press, 1987, and in D. Fleisher, S. Ramon and H. Barbra
“Improved oral drug delivery: solubility limitations overcome by the use of prodrugs”,
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Phar maceutical |y acceptabl e prodrugs are described in

T. Higuchi and V. Stella, Prodrugs as Novel Delivery
weywseess0 Vol . 14 of the A C S syrrposi um Ser | BGT/JP2004/019455

Edward B. Roche, ed., Bioreversible Carriers in Drug

Desi gn, American Phar maceut i 8al Associ ation and

Per ganon Press, 1987, and in D. Fleisher, S. Ranon and

H. Barbra "I rrproved oral drug delivery: solubility

limtatjon over one b odr u dvanced
Adyse R e (R §PURRS {1588 4257 B 14 85A 8Pwnid

incbipolated kereimduyripferericed her ei n by ref erence. Prodrugs

are any coval ently bonded carriers that rel ease the
compound of formula (1) or a pharnmaceutical”®

Peasicegst atb laay devalentlyibpadedegrders that relpges thaeampaend of formula ()

oPA gé#?ﬁcbﬁlc%m&eﬁiﬂee@eﬁv@tnﬁb maséosmtwvo%m{wﬁ p?cfd?ug s

aﬁ ){ prepared by nodif g functi onal g 'P£
ipisiered 1q A RE er’ﬁe"rﬁﬁ'iﬂigﬁlaé%\g neRallyPrefased By mogffyi F””BEP"a'

gfd@l\d& i@ weRBudHthat the nadifidatiory ls\daavyd:l eiltdeﬂg/ Ifohmepméﬂlpulatlon or

QD516 iig B ans FaDBa e, D iTRE SRR st ¢ a6 Eigor)
eelstsanay bel emploged,stueh sis amadhytl lestels, lethy! Edersy douinteyediers and the

lil?eC ;ééfgrs' \)} B v ‘g‘ﬂthélr%% r%ﬂg?ﬁcpfor Ré h{?%rGQQétMé ﬁmj@r in v1vo

i vo condi ti
MG@Wl higyan meﬁglpﬁzie{eph%m%@g'gg‘&cﬁcﬁﬁwhﬁI”é V’é@t er
h r@HQéblé B%H&%ubé‘ PRRIdhEER iHi@Rregionbwh Rdily i the hluhﬁn body

e parent acid or its salt.
t%'@ﬁYﬁ)Wﬁd‘ﬁWaF'Hé’rﬁ?é@g invention may be in the form

of and/or may be adm ni stered as a pharmaceutical ly

T@é%ﬁ@tpg& a%l o% ‘me pre%r{t rﬁ/eh@ﬂ r%‘é@r ?gﬁﬁ‘l' g@*ﬂl %%@,&%&%&é

adypisterer ys aepr@naammwm as:aeptyblawuspl:@m eevisa en sitablecsalts see
BeRRANtlaY. pr%%egc,bxgﬁlggg1_que3| red acid or base as

appropriate. The salt 'may precipitate from sol ution
and be collected by filtration or may be recovered by

TOMBRIRT atphﬁlfmab%uﬁd%\ﬂy a6daptdble sdllﬂmtaiﬂ Be i’e’ﬁiﬂy 9feptal‘w by using a

m
SR sk e EPare el 138 SR B REA R Ib NeaT i and be
calizcist ileativa e snapheciecoverédibeewapotation of el aob/en‘al kal i
nmetal salts such as those of sodi um and potassium
al kaline earth netal salts such as those of cal cium
g oseg AkbRgrmardndef fosmuia (Ih syitehip Phammesedlicallvaseeptakly salts

a%‘ﬂo?rﬁe@froﬂrﬁhﬁﬁﬁaeeuﬁ@él@%@éptalﬁ@ Bassy Whieh bhc@ﬂb RAfmorfif Ralts,
a{altqsap h{sg{t)ﬁ E%?q%g] aggh%%&lq? E?ﬁ Lam %ﬁqqﬁ%stsmartrr\] oallgtarltllne earth metal salts
sheted ﬂn}blse b¢ @lld:imamdenaigmésmm and salts with organic bases, including salts
of primary, secondary and tertiary amines, such as isopropylamine, diethylamine,

ethanolamine, trimethylamine, dicyclohexyl amine, N-methyl-D-glucamine and
tris(hydroxymethyl)methylamine.

In a further aspect, the present invention also provides a process for the preparation of
the compound of formula (I) which comprises hydrolyzing a carboxylic acid ester
derivative of formula (ll):
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tris(hydroxynethyl)nethylamne. In a further aspect,
the present invention also provides a process for the

w@e@pasato on of the conmpound of fornula (1) whP€ChIP2004/019455

conprises hydrolyzing a carbgoxylic acid ester
derivative of formula (11):MeO. Ove (I11) in which R I
and R are as defined in fornmula (1) and Ris a group
capabl e of form ng a carboxylic acid ester and
optionally thereafter form ng a pégrmaceuti caN y
accept abl e derivative thereof. An exgfp
suitable R group is C _6al kyl such @
ort-butyl, preferably nmethyl. F 3
occur via an acidic or an al kg [
illustration of hydrolysis i ) kal iopgenedi um woul d
be treating the conpouhd offfortula (I1) with an
al kal i q{z hydr oxi dg|in & suitable solvent e.g.
treatment w f e n aqueous
t et rahydrof ura
acidic medi um w
formula (I1) with™a miReral acid in a sui table
co-sol vent at el evated tenpq fa\ture e.g. treatnent with
5N hydrochloric acid in dioxan at 6(I)C overni ght. Such
met hods are famliar to those skilled in the art. The
mcma?a e Rg@ﬁg <Pa'02 éreramdeﬁnéd ihYorpila aﬁarﬁrﬁm @Fbé@)babﬁﬁébf fofming a
u addi
caRerdBAcd l\?é@réﬁ}é °Pt'<rflaj'§ W%ﬁ%ﬁﬂ@ﬁ fagning %&%@P@ﬁl&!&a|‘>ha°ceptab'e
défatii the(ddf) Wi th a conpound of formula (1V): (1V) in.
which R and R2 are as defined in formula (1) and X is
a hydroxy group or |eaving group. A suitable exanpl e
Aofexamplecif & saitdble iRogrosmistCppalkylsudoapoetiy of t-hulyinpreterably
n{eltlyl ) H%{@’PQQ i§ ﬁ%lﬂ’l‘ép &:ruF 9@ an'deRdic of ér?alﬁal‘n%@ﬁéd?@ng [Aﬁu p,
 eaving group X Is halo
Illpatrqtioelﬂf BY¢V9|Y§'HI"%)%3|'<P4@'§GPP‘$H@ W%%He%wptbﬁ ﬁa P%tf"d of
fdrRUEUAIRwikR bh Blkali metal hydroxide in a suitable solvent e.g. treatment with
lithium hydroxide in aqueous tetrahydrofuran. An illustration of hydrolysis in an acidic
medium would be treating the compound of formula (Il) with a mineral acid in a suitable

co-solvent at elevated temperature e.g. treatment with 5N hydrochloric acid in dioxan at
60°C overnight. Such methods are familiar to those skilled in the art.

The compounds of formula () can be prepared by reacting a compound of formula (lil)

or an acid addition salt thereof:
MeO l CN
O OMe

OR
H,N

ai
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and (1V) are typically carried out in an inert organic

sol vent such as tetrahydrofuran or dichloronethane or
wW@20050ed4®r gani ¢ / aqueous system at anbi ent OPCT/JP2004/019455

el evated tenperature in the gresence of a suitable

base e.g. an organic base (s@ch as triethylam ne), an

al kali netal carbonate (such as potassi um carbonate)

or a alkali netal hydrogen carbonate (such as sodi um

_hydr ogen _carbonat e) . s _a hydro ro

WAiEE RO < BefRh Rrwr fhuth aofwsins 8 P i (1 v)
are carried out using standard coupling nethodol ogy

e. g. o}

O (7-azabenzotriazol -1s1)-N, N, N||, N -tetranet hyl uroni u
m hexaf | uor ophosphate, tx e e, in dry

di nmet hyl formam de stirred pom t enper at ure
over ni ght. BEST MODE FOR GAR THE | NVENTI ON
The conpounds of fornmula (I111) caR be prepared by the
coupling of a conmpound of fqnyula (V):in which Zis a
| eaving group and Ra is a protecting group with a
conmpound of forrmula (VI): MO foll owed by renoval of

it Which RItBRitRgreGisasfingin fobuuila dpbed EXiaBplyedxPiroup av ildaying
%éoup Z are hal ogen, an al kanesul fonyl oxy group (e.g.
et

(e

Y

anesul fonyl group), a hal oal kanesul fonyl oxy group
.g. trifluoronethanesul fonyl oxy group) or an

P24 0ftaB 'e&g\ﬁgie%%g%rcﬂ&hd{tﬁpgalty fleunfpathd 8RN s the

group) .. uitabl e exanple of a protecting, grou
rysorhiaide. MWom X ip & leavipe| BRLP .7 pYitaRIe &xafiple of a leaving group
X ishdivgen paptidupaiy) chiBas ) ReddtforisopataeecortpdupidgLdf formula (1)
il e B S B B Y
té¢tvathydrofvedh OHAIchRBoDBthand or) a mixedhordarib/ agueous system at
%%@@r{@ﬁé@é&l&d%ﬁﬂ@raﬂ@ InAHE bro¥er OV 2kuitibid BSse e.g. an
organic base %such as triethylamine), an alkali metal carbonate (such as
potassium carbonate) or a alkali metal hydrogen carbonate (such as sodium
hydrogen carbonate). When X is a hydroxy group, reactions between
compounds of formula (lll) and (V) are carried out using standard coupling
methodology e.g. O-(7-azabenzotriazol-1-y1)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate, triethylamine, in dry dimethylformamide stirred at room
temperature overnight.

BEST MODE FOR CARRYING OUT THE INVENTION

The compounds of formula (lll) can be prepared by the coupling of a compound of
formula (V):

a OR
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group Ra and conversion of RD to a cyano group. The
reacti on between the conpounds of fornmula (V) and

wo orosb4q VI 1) can be carried out by the sim | BCT/ME00019455

to the reaction between the conmpounds of formula (V)

and formula (V). The protec®ing group of the

resul ting product can be renpved by nethods descri bed
above. The group R can be converted to a cyano group
usi ng procedures famliar to those skilled in the art

and descri bed herein. The reaction between the
inoaitiod isls leaf/inf@rongp @and RA iseeangrofeatimug@up Mith acconfpmund lofiformula
(|V||) may, for exanple, be carried out under Suzuki
cbupling conditions which are famliar to those

skilled in the art. By way of illustration, the

reacti on may be carri eieont ing &Noal | adi um cat al yst
(e.g. tetrakis(triphenyl phos e)pal l adium(0)) in a
suitabl e solvent (e.g. 1-ne 2-pyrrolidone) at

el evat ed tenperature Ho)Be
base (e.g. triethylamne). The protecting group of the
resul ting product can be renn@@g by nmethods fam liar

to those skilled in the art(v| en the protecting group
IS tbutyl oxycarbonyl the de-pfotection can be

conducted by acid treatnent (e.g. with hydrochloric
feWed bl Perﬁéha@@ﬂh@@?dtéétmg%@éw. (e.g. an al cohol such

as ethanol or isopropanol). The internedi ate conpound

of formula (VI) can be prepared fromcomercially
Saitablé aldmplds bf leavinggloud iZnart Ihakogbrs, rencalkaresultbrykixpgroup (e.g.

rRURTE e 1535, p PRSI S Doy DI T o be movel
trifludromstihanesylfanyioxy grasp) asaeayisufonytaxy greupegtd. en. The
t%lr I §Ulfr%dgl?>g<? nguB ! RIsOiAE 8xdnhiSie SPQB%EQianngL@rRminﬁlgdes those

. . resent invention especially provides t
ligtadpslawe PaticHlanpPwylecRoAYMBP®h R2 is C | al koxy
orfluoro. The present invention also provides the

anmpound of f.qr nul ] I j 1.0
THREROUe SraDEUR (1Dt e B8 fidt Rty s thubg of the
comppond df dornia M) with\d gompewra atidiramua QBpounds (1V)
and (V) are either commercially avail able or can be
prepared usi ng net hods ﬁﬁribed hergi n, by net hods
known to those skilled he by anal ogous

met hods thereto. Those skill g the art wll
appreciate that in th8485 parat jon of the conpound of
t he 2F

in which RP is a hydroxymethyl group, followed by removal of the protecting
group R& and conversion of RP to a cyano group. The reaction between the
compounds of formula (V) and formula (VIl) can be carried out by the similar
manner to the reaction between the compounds of formula (V) and formula (VI).
The protecting group of the resulting product can be removed by methods
described above. The group RP can be converted to a cyano group using
procedures familiar to those skilled in the art and described herein.
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formula (1) or a pharmaceutically acceptable

derivative thereof, it may be necessary and/ or
waele®soelaie t 0 protect one or nore sensitive grPCPIPA0H/019455

the nol ecule to prevent undesirable side reactions.

Sui t abl e protecting groups & use according to the

present invention are well known to those skilled in

the art and may be used in a conventional manner. See,

exa

Tl ForciaBL G Pkt KGR0 ) AP DLy
mb?Qﬁ:) examplerisd exntiédant GndenBuizukiycoBpling ¢aditiens kiich Gemfagiliar to

tl']&sgg c}/ ‘?\rthé‘grtlggé\)axc Ffﬂggpet‘ooﬁ @fe rec‘érﬂtlbﬁ?rll t?erﬂeﬁ‘r‘?ed out usmg a

|ng group ecting P
Péllangm tatalysl (e.a tatrrakug(imnm@ab psrarmeépqlla)ilunh(% ﬁ’a@ P@'tab e solvent

F’f}ﬂﬁll -5 oﬁHo )eé%te'lé?/gtegirt@hhﬂéraﬁﬁ'e% the presence of a suitable

oxycar subst |t ut ed r)

aw ﬁﬂettﬂ%hﬂ@r@trﬁ n@emfezeémq grguB Philfgdesulting product can be

re(QTéédequyQﬁMhB@é iélﬂ?ﬂbaﬁ & thosw kil(ddp ‘ﬂ?a art. bWhyéh me/p‘l@tdamg/d;roup is t-
c), iso 0X on cl.ohex

ol bRReo PSR o i el B SR EThot o) i

h;adlrbchilomcr adig)l i an Eppmphaate solvest(etgabh eloohglmnh ps etheooliarg

'SQE%B fray i nclude for exanple al kyl silyl groups,
as’trimethylsilyl or tert-butyldinmethylsilyl;

al kyl ethers such as tetrahydropyranyl or tert-butyl;
TRE iftSriRidfats BER é\ﬁwd@ﬁﬁirﬁh&( %ﬁ&é Q%d‘ﬁ’@hﬁcdnﬁm&ﬁiallpn

e teste itrQ b| [ ca
age%@%hem?@@mﬁbw&nm e 188 Froorifigsidestibed herein.
Ingeﬂnfddldltdla abinpourtds@r famintiae AB)S dit) 4risPA)) é'r’ge)el]eueldab bdGovel and

cinti . ay was used to investigate
f%rWea Y%ttﬂé'ﬁecf%ls B‘EC’It %th%]ﬂwei‘ﬁéﬁ(pyessed on the Jurkat 96

cell nmenbrane with test conpounds. J6 cells (1 mllion

THE ghzgxg@l%xw(@%w?éé tﬁ%émbeumtfomﬂeam) e\ 19 res}éseai |hUe'nﬂM‘

Aner sham n assa
ceRAsialY RTaisles dhevopteptns! of ferryia %IE@ w@ﬁ% REARG mec%/ bow;ﬂqﬂuoro
adjusted to 7.5 with 4M NaOH). Tritiated 3 H Standard

TGRSt S e e 55 B SR € By B o

thiréaft ed i n assay buffer (the top assay concentration
being 2.5 mm ten point dose response curve).

Conpounds were assayed in duplicate, a four paraneter
Thea piasent invandpm irthersirovides theeoraeeundios farmiadVBsoci at i on
constant for each conpound was cal cul ated according to
t he net hod of

Prusoff (Bi ochem har
HoBASotS CopRRUTRgaNt 1R e BEe R TIBIFE ALBIER Eel 32 be
ptdparéteasing iethods described herein, by methods known to those skilled in the art
or by analogous methods thereto.

Those skilled in the art will appreciate that in the preparation of the compound of the
formula () or a pharmaceutically acceptable derivative thereof, it may be necessary
and/or desirable to protect one or more sensitive groups in the molecule to prevent
undesirable side reactions. Suitable protecting groups for use according to the present
invention are well known to those skilled in the art and may be used in a conventional
manner. See, for example, “Protective groups in organic synthesis” by TW. Greene
and P.G.M. Wuts (John Wiley & Sons 1991) or “Protecting Groups” by P.J. Kocienski
(Georg Thieme Verlag 1994). Examples of suitable amino protecting groups include
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St andard conmpound A is
(2S)-3-[4-({[4- (am nocar bonyl ) - 1-

w@er@ensdinyl ] car bonyl } oxy) phenyl ] - 2-[ ((2S) - 4- neCTiy20@4/q19455
[ 2- (2- nethyl phenoxy) acetyl ] am no} pent anoyl ) am no]
propanoi ¢ aci d potassium salt! which is described in
patent application WO 00/ 37444 (d axo G oup Ltd. et
al.). Tritiated 3 H derivatives may be prepared

SR B Pl DOProsft SRR Bl bt oo
pestediing graups \(.ghbdrizylexymadsmgL{Gbzpank substituteni Ciok) f aliphatice

g Ao e T iip e i R N
botylaxyeagipony! (Red), dsaproryishycaibierad, ayalohexylaxycaseonyband alkvhtype
pfotedthg gfdubs Q! BBy, L. RADFRIOBEMbRR L §ipaBl dx?iéh

ra(%e condi'tl1 onS such as rheumatold arthritis RAg
PERieGHiRG grouPs &gy inclidmir exnrle iyhsiyareHpshisHesas Kimgthylsilyl or
terE By M Ysil; Slkilestters 0eh asstraliyddSpyane Bt tei-butyl; or esters

Al zhel%nért' s di sease; cardi ovascul ar di seases;

SUElt B3BEEHME or harnful platel et aggregation:

reoccl usion follow ng thronbolysis; reperfusion
domzdﬁﬁ}{éls Sthig intvahlicH 'HQ{/ BE .Yeé?éd;ig)?ﬁ?e\?ftré HBEg%%I &9ty RHcCordance
eczenmm, contact dermatitis and atopic rmatiti's;
withdiefolewipg agsay. i nsul i n- dependent di abetes nel i tus,

aut oi nmune di abetes); multiple sclerosis; systemc

| upus themat osus. (SLE); inflamatory bowel disease
Jé'ﬁgaﬁ Jﬁg‘?ﬁ?tﬂ@fz'af‘%\f@x'@ﬂm ‘E%%ay (gp&?n s di sease (regional
TestJerkat ist)Scﬂrniﬂatimulerhkllmiﬁ Adsay veasangddeto inesstigatertje aftéraction of

r,oct o ect a 0 ; es

VEBSE SRR, P e M B B e RTS8} cpflSRR®Sue cels «
nyjtien roelisiweldt werel allawest tos goat whedcpemt adplitieig ecoated SPA beads
(RBIhaR Q%g/ﬁapﬁﬁ,as%\} [RaLdNaiRiRg Sl HEPES MoomM NaCl and

seronegative a ropat hi es, |ynphocytic Qr coll agenous

15080 MG (RbhadiisteriB i pitb 4)hMEObtn T drated 2 Sipadasd Compound A
(%S?ﬁli fﬂu’}‘@lld a\léé:;éyh coRsHn@aliéry aRd ihﬂehf &bE@Buﬁd& .Q&dﬁ@rdifsolvetd in an
epithelial lined tijssues, such _.as [ urinar r.a .
PBispir, Sk Py ShE ol U TR Fandalerigon being
208.8;item _poi(uhﬂmaaneyp@samdn)nqe)_f@papbmcts;wezrh @bsaypdtin duglicate, a four
p%%&gngéﬁﬂlé el bgﬁg' %{bﬂ%ﬁng‘ﬂe’ §?§iﬁﬂrkjﬂ1 9%&&@% constant for each
surrounding tissu e liver); bronchitis; ]
cempaynd was ¢aigulaipsdeaceerdingi toe Hige Belffod: pleChengy SwhTuseff (Biochem

PrafHadol.] P228) &309bit 3108 (19718)P Data wekShteddhted as the mean SpKi.
hypersensitivity pneunonitis; collagen disease (in SLE
and RA); sarcoi dosis; osteoporosis; osteoarthritis;

Sadzrd sarhpsuddli Sis (2SHEHA{4-Cartinsearbeaisyl)-1icl udi ng

et i n I [ 50, rowt h; wound
p(%@ﬁgﬁ%é%q?'&%xymggﬁgr{g%%4?@%W% 'gg/e di seases such
nagghylphanoay) aceyliestinelnentanoyeming prepdnaiscacidpatassivangalt which is
RYL MY PSeHVEplitation WO 00/37444 (Glaxo Group Ltd. et al.). Tritiated 3H
derivatives may be prepared employing conventional methods.

All examples prepared in accordance with this invention were tested in accordance with
this procedure and were found to have a pKi = 8.6.

Compounds of formula (I) or a pharmaceutically acceptable derivative thereof inhibit a4
integrin mediated cell adhesion. It is believed that ag4 integrin mediated cell adhesion is
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Sjogren's syndrone; rejection (chronic and acute)
after organ transplantation; host vs. graft or graft
wQ 20056880 di seases; intimal hyperplasia; PCT/JP2004/019455
arteriosclerosis (including graft arteriosclerosis
after transplantation); reintarction or restenosis
after surgery such as percutaneous translum nal
coronary angi opl asty (PTCA) and percut aneous

iplGrsg dne S80S PG oL A oo AR B A e R terai
condtianssucim ds créniti) adelt respoatotyi distress eysiremeaAlDS - damentia;

A{%‘ﬁw rr?eltl% d?%a%%&'Eahflb&ﬁs)égl%&?eé%s%@%@sns Jr%éﬁﬁféﬂ gla{%r il n

agmgeﬁmp camdlg&gm fqllnwlqgrtb@mho Yisisy Eaperfusior miHriseskin inflammatory
dBES{]e%rsﬁm ¥s pstRidsit Uczehs, dohfet d@ﬁhtlt%rarﬂrﬁdﬁ@&érﬁﬁtlﬁ%f diabetes

| ergic_conditions such as rE
(§-94 !@H%@?ﬂ%’/‘dﬁ'&ﬁé? e PRUS SFHPHMALING gq)v@ulgeqe,sﬂegosns

sfdtemicignus @ytﬁleme@%as ($LtE§U|ﬁﬂérﬁmdtoW bdiweltd|§asélbo¢h & ulcerative
ection afte

o ohs ise o e Stefifsd 3 PRl e d e Bien iteflino gter

ptdutoqoleeemt anmieeanalcamasfamoble) lglﬁedsea)aSSpelatedomtndemme

.Af.ﬂFAt.e Vaén#gl HRbudl 8B s .@3‘ idd mksasachgxt@y.ca gar%e

urt er provides a mnet
ente@@naﬂwnsseelaﬁdew@rﬁeir@wgaﬁvecafmﬂmqﬂaﬁg lyrphgsy g orgpllagenous

cblﬁf%' bhd é’ésuﬂfphﬁié gb%&&ﬁérﬁs@é’éa@b@ dssRidte PRI RIURBCYIS infiltration to

efj.ci.al s.,.admnistering to a ti
R B N e A
sgaoyLontnofeafity; masétig (n)almha@gﬁmi)nmpatlﬂs chblécystitis; cholangitis or

pgg%éoigngqjsgblgee%%c:{ gé@ ¥§rr&n@ [@3 SF HQ flfercfg %%oﬂcﬂif@ néllll&g]tls
inflaeveatorysiiseates dfgha fungevhicit neg-mltetm l@t@raﬁtwhﬁbmsls $h@h as
h?ﬁ&%@ﬁh‘itw}tﬂéﬁéﬂm&ﬁtlf c8fageh %n@eQ?é (if bﬁe%ﬁmné’are&dosls

armaceut i cal A~ acceptabl'e derivative
Of{eePRISFIS Qﬁte%@”t'ﬁ %W?%ﬁ!ﬁfos'ﬁmpléﬁq'caq'ﬁ%sﬁﬁ dnalyding mgtastasis

oPhedplstie ik taiteffustdrowtf %@mamduaa ‘héald'\gsémﬁﬁéémedm certain eye
another spect, .t he |nv r Qv

PR aheh B et Goh e pileible RaTERs g akibin®lnd uvetts
Shagrens syrideorde;rrejeationy ehtdnér araf adute) fter ongani fracsplardatizi; host vs.

g%géé&?gf?% HoSf di c\il\%b%ﬁgr ififth neil Ber{ﬁasfér ?Hgmfc%%é?g ?mcludlng graft

con rons or o
apfetipsolasesie éﬁt¢f t@@ﬁelgn@ﬁon)sreh"éafémrtorarestepaw a%%n A¥QSJY SHeh as

F&&eﬁi@eu& trgmﬂnmbs&fr&ﬁrsi andiBplhgty l(ntmﬁz) mr&tsnéc% the
ounds sent | nventlon q ed
trgngﬁ@m%' Bty o 2Rl oPES MR A6 GRS, Malihart titor
nilipleayelsiriacarld mysipaiindusad bonecsorptiancsepsis; and central nervous
system injury such as stroke, traumatic brain injury and spinal cord injury and Meniere's

disease.

The compounds of the present invention can be preferably used for the treatment or
prevention of asthma, allergic conditions such as rhinitis, inflammatory bowel disease
such as ulcerative colitis and Crohn's disease, rheumatoid arthritis, atopic dermatitis,
multiple sclerosis and rejection after organ transplantation. In particular, the compounds
of the present invention can be used to treat or prevent inflammatory bowel disease or
multiple sclerosis.
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wi th standard pharmaceutical practice. Thus the

i nvention al so provides a pharnaceutical conposition
wokioshéaanpri ses a therapeutically effective aP@UuM2006019455

t he conpound of fornula (1) or a pharmaceutically

accept abl e derivative theredf in admi xture with a

phar maceutically acceptable carrier or diluent. The

invention further provides a pharnaceuti cal

conposi.tion.c r doffor la (1) or
T BRgs T BtioP e et ek A BSREY i Prapir®hf i el fentior e

cdsnm&:hb @ whiich lan énhitsifoe of ¢4iptegpie otedistéd gelleasthiesien ésgeneficial which
oo glsBs R EER o SRHeEH Bl ol o bnd BifERL BRofint of the

armaceut | ca mposi t
cothpandmf ferania Oansn a%%P’ﬂb{ @Peptéhlgtdeﬂhﬁlvéd?ﬁi%?fn'ﬂ‘e
%@eﬁthﬁvén‘ﬂ&‘? BE[BéHhII? brcﬁnd%g%r MER6H tdraee r¥atRfehER R tion of the

erivative thereo together with a pharmaceutically
afgrretioped cedifangr or dil uent. The phar naceuti cal
conpositions may be for human or ani nal usage i n human

T agre\éﬁt@teléyerﬁsﬁ/ gp‘éfprqan(g% qu%r\éma{)lilmc %/f ' Gl é)p nﬁiarr%gceutlcally
ackidptabid dertvative bereof foexeé m tlamapymarwmyl the raatmiest or pyevention
o%g%?g}gﬁebﬁynep%o%eytl c use are well known in the

pharmaceuti cal art, and are described, for exanpl e,
i nRem ngton's Pharnaceutical Sciences, Mack Publi shing

Incé’néarﬂﬁfeg‘cagﬁecthge "}Weﬁtlcﬁ'ﬂprbwdégﬁr@usepﬁﬁ C@Prﬁ!ioﬁﬁd ef formula () or a
i nt. or
BTSRRIl SerepEbia dEvaia B IRAt B My pf S MediCament for
thectfdatingiht et tpraventigrtofdoadidandinpvracnart imbibitoadf o nm§gnmedlated

e, carri t he sense
o3| Sy e i bt B RSP droeR. . 05 S The

phar maceuti cal » acceptable carrier or diluent may be,

V\flrﬁIE itq% Emlﬁe f&?'t E8ripdufid® of th%Xd’ré%nt Wghtﬂfnatg b8 ,admlmstered
lat | sorbrtol, tragacant YVI ny érro [ one
a g, |E,|Séqqef§ra(o(l§ 5. formuiate ggga pgag'pggeg icgl GPWP %Itéqrblﬁ acco dance

WA e RiaFpHAMAS PAAES, praciich] Thlis th@thénﬂOl) alsb whedvideart s

oy SRR g2 GBI A LBl or e
cagpatrsd éfefognula dpali aphdrenaceuticallyf atceptabkendbrivhtivel th&reof lrlrh e
aﬁ%ﬂ&@r@ ﬂ'@?ﬂ%@t}hﬁé@ é&eﬁtgﬁlle'c\é eY)or GL udnte

conrp05| e I nvention |nc ut are not
limted to one or nore of: oral (e g. as a tablet,

Tﬁ@ﬁﬁ}éhﬁen Qﬁhéﬁpr@ﬂdésﬂﬂ Bﬁéﬂnﬂcéutﬁﬁi eﬁmﬁt@itlontdbmpﬁ@lhg the compound
of KRR () 5% 7 PP Aaaanec Ly aresHiate dafvegve fipregf (Ristss vl agother

tHepapguticgipsdctios agest i nal , intraspinal, intraperitoneal,

There is further provided by the present invention a process of preparing a
pharmaceutical composition, which process comprises mixing at least one compound
of the invention or a pharmaceutically acceptable derivative thereof, together with a
pharmaceutically acceptable carrier or diluent.

The pharmaceutical compositions may be for human or animal usage in human and
veterinary medicine and will typically comprise any one or more of a pharmaceutically
acceptable diluent, carrier or excipient. Acceptable carriers or diluents for therapeutic
use are well known in the pharmaceutical art, and are described, for example, in
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i ntranmuscul ar, intravenous, intrauterine, intraocular,
intradermal, intracranial, intratracheal,

WO paosagagl nal , i ntracerebroventricul ar, intrackCEDr2ad4/019455

subcut aneous, ophthalmc (including i ntraV| treal or
intracaneral ), transdermal, #&ctal, buccal, epidural,
subl i ngual . For exanpl e, the conpound can be

adm nistered orally in the formof tablets, capsules,

ovul es,, i xirs, .solLutions nsi ich may ..
R@HH'?QZ%S F’:"'ﬁ%%ﬁePH’ga? gpleegefso hg‘@@s °-1§(%r RGeS Lot
108%eTiha ticice ofgihayradeceutical atbfrlee,cexplpmsolamlmedt canphel setabted with

ré;c{)aﬁc? %5 (?rlltlar?&%ear rgpfgaoﬁ gdﬁm?ét}a%ﬁ LRg §tan§£}ﬁl pthgm\g gq?éractice

al n exci | ne ce
Thacaoiee or élb@numleh keragceptablglin th@rﬁe@ae bhbemgsnotcne&&@ws to the

r&aﬁlsﬁtl{mreap%méa&rﬁnﬁa&quma)&eept%uéIca,tre%raam.énﬁﬁ bé&%or

starch ref erab corn otato _or taploca starc)

e§@aplenb'§tierﬁdﬁgg|syr@el gup érab&‘r gslatin.meriigh dragaeAntim and
p@@bhﬂb%‘r@l@ﬂﬁéﬁ&xﬁplem@é gs lactdsed, §licheBe adrn@arbh, pdeIsSium

RO, sPaY BREREY bifrerfielSo, magpgsium stearate, talc, polyethylene

Iy;cdlr silgg) rdigintegratdra (eog epdtaieGlarch) weting aggets d¢.gn sadidm
[ [y, lubricating agents such as
I%@%‘“‘e‘%ﬂ%@%?:@? stearic acid, glyceryl behenate
and talc may be i ncl uded. Sol i d conmpositions of a
Tﬁb%ut&‘» f&rﬁéﬂﬁuﬁ?ﬁkh@h %ll@&yﬁﬂﬁ%h@)ﬁ@ﬁp@éﬁtn&d 6f|tﬁ9é ﬁwér‘?uon mclude but
a? atin ca&su es. Pre err excu%%@ntsm his r &g bl
feotiiguteddeineer marg Pt Rral fe- G PP GI1RIEL CaRsule: QL% Bigestible
sbiugbn)Malpial) Intucossli(ghy. apalnssbihyprayner ggrgsobfcs inhatation), nasal,
agqueo S ens..on r . t
BT R B E Bk edtiohldmal PEsSRRR, T Rea
irdranwlcmlag imtegtvenousp intrdytesine vintrapcalan| intrddermeg)l, intrdcranial,
f‘%ﬂ%@ lniﬂtr P irfh e?@bf&eﬁin’ch‘lgpﬁrﬁra%@%ré?%d%&t@ﬁeous

cerin
cobaImIB NI Hromals Lo ARG L pHos el o5tk huce, epidural

sUBbng bg| mlled using known m I ling procedures such as

wet mlling to obtain a particle size appropriate for

tabl et formation and for other formulation types.

Fer exdrppld] the denhpourahcgretre administargd prady ar the farmsofdébléth ecapsules,
o@rﬁl'eggésﬂggé ﬁ%futl&l?seonl é?%éﬁé“élé?‘[% Wﬁ?’éh %ﬂoﬂ% ffé{/ola}‘ng or colouring
agﬁﬂfér ieatmoadintenseiayed Amd!f'@ét, |SU$iaNéd'V\EJ§Q¢-GU rogtrolled-release

dppidatibie. iThe tﬁﬁ@@ méy)eon{ai‘m EXpi6MIBAEHES ﬁfcréé?@sté]ﬁ%s@éllhlose

|nvent| i’ster teraII e | es,
o SR A S RO R R B b R ane S and glycine,
dasmtémmmmh ws standhr @eatérabiyadokry, ,potaﬂdi otppioch etaexk) | sodium starch

quﬁp %é,?cﬁ%éa??eﬁo@ : &Sﬁ%ﬁ:%lr@[nl é’dmrél& éiff‘%ﬁeeﬁt Qﬁ?é a¥|ulation
mwsmmmlwmmyfmhcm@r hwgoxmeopa@@aﬂnylceiln@ﬁen(HiBMC)

hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. Additionally, lubricating

agents such as magnesium stearate, stearic acid, glyceryl behenate and talc may be
included. Solid compositions of a similar type may also be employed as fillers in

gelatin capsules. Preferred excipients in this regard include lactose, starch, a cellulose,
milk sugar or high molecular weight polyethylene glycols. For aqueous suspensions
and/or elixirs, the agent may be combined with various sweetening or flavouring agents,
colouring matter or dyes, with emulsifying and/or suspending agents and with diluents
such as water, ethanol, propylene glycol and glycerin, and combinations thereof.
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usi ng i nfusion techni ques. For parentera
adm ni stration, the conpounds are best used in the
wo eosefs4@ steril e aqueous sol ution which nay PORIR2004/019455
ot her substances, for exanple, enough salts or glucose
to make the solution |soton|ﬁ;mﬁth bl ood. The aqueous
sol utions should be suitably buffered (preferably to a
pH of from3 to 9), if necessary. The preparation of
suitabl e parenteral fornulations under sterile
conditions is readily acconplished by standard
Thézoimpoandsiof de ihearttion mwsbamailléd lasiog/lkne\m triltiregeprokéduresdsuch as

vs)eg Wi}ﬂ}eq 13" E)talrég glaﬂ‘éi e% rcs;ﬂ e %rﬁatlgﬁ gncg fdt %ﬁ'\%"

er e ranasa
farmiuketian s@ﬁSaﬁmelysdna@ﬁW(@ﬁnmﬂm%ulai@l preearéuon&pfﬂm%cqmmhnds of

tl‘%{ lgg%ﬂl?gtWreir)néPgab? ggdséﬁﬁ'ﬁé IRRBWASE theSHE, #F example see
Bragma ot AppRmGarcle SR SIS 9 (Saih s e o

g. dichlorodifluoronethane, trichlorofluoronethane,

hS B 305 Ao B AR RAS abos o
stcHadmidisEator8inblege ané¢ aomorer apiatiavenabsly AaTanjerigiyor
wﬁ?&%?ﬁﬂnﬁeélggmé{?\%&cﬂﬁFhHQ\;&tnc%%{rlpoﬂtrgur‘éiﬁrQS/ PraSeredly,

TN eUra S O SURIARERIHLAB P B6 RGOR DY
uEﬁg?ﬁhﬂc‘ér?fecﬁmﬂﬁé@rﬁ?a parenEthl admﬁlgieiﬂ?tﬁﬁﬁ tHe éiﬁibounds are best used
SR oTD %#BUR RS o MR Gertal el e, for
eMampig, éndugktsalte onfluedskan piakamé $d’|lﬂi|qmrlsn13|hlb avith biodt Tiee
aé&lac\)/uesnstog)utlgn% glﬂ L[?@ Flﬂ%'[by b(l@ geggggﬁ I;J}-P&gf'o‘?ﬁgtto 9), if
neqwery fTbe pespargiion of smltghiegzﬂrmtewj forrmulau@,@s undeaﬁtenle conditions
id rré\%g‘l)ﬁéccehpll %}ﬁdfty ﬁér@érd@ar%c@&fcﬂpﬂeeﬁrﬁ&és%&mn% those

conmpound and a suitable powder base
skillethind8e PHct ose or starch. Alternatively, the conpound
of the present invention can be admnistered in the

Ascpiedeing RORRBL G hreBeR e o/ arh e SipfRlorBE rafisaly
o by irthiatatipn and éngoneenmientiyrdelivared insthe iernpefvadany powder inhaler or an
a%PJ%P%ﬂQy grfes{ent%tuﬂ{ frorf at réé?sYngéc* &fhté'iﬁé(rrrg{nﬁﬁ %ﬁa)dﬁrr faUliser with

d
tig use efig wq@aledmiopeﬂ{an@tgermfdﬁﬁulog@dlweoraraﬁ’shan@,tté?fé‘aroﬂyorwﬁéthane
d?éih'lci'l‘@t@ﬁféf?}’udi’dSet!‘@ﬁ‘et é'hy&n‘éﬂlb&’éalkgﬁfyudﬁaéfslz ah3®- fé@rlafluoroethane (HFA
cul ar rou al m
AR T o D RS A B R E (e 27 ERE fprdgMiete 5 Tneos

Fiuts)) earbion ifoxide ortiier suitablepbhsady thetaade ob & prasseriseal denesol, the

q‘é;s%geo {uﬁI @5? g@életeﬂ’ﬁ n§8 lbgbro%rhd q vél§8 1Vtcpﬁélf?/er e Hle?&b&' ﬁFn%gnt The

I'ne,
pressurised contalner pump, spray or nebuhser may contain a solution or suspension

of the active compound, e. g. using a mixture of ethanol and the propellant as the
solvent, which may additionally contain a lubricant, e. g. sorbitan trioleate. Capsules
and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may
be formulated to contain a powder mix of the compound and a suitable powder base
such as lactose or starch.

Alternatively, the compound of the present invention can be administered in the form of
a suppository or pessary, or it may be applied topically in the form of a gel, hydrogel,
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with a preservative such as a benzyl al koni um chl ori de.

Alternatively, they may be fornmulated in an oi nt nent
w@amk/oe4pet rol at um For application topical | yp€DIR20€4/019455

skin, the agent of the present invention can be

formul ated as a suitable oi Hnment cont ai ning the

active conpound suspended or dissolved in, for

exanple a mixture with one or nore of the fol | ow ng:

BRSSP GL U B LA oA AR B prson

ingenntpauTa, alsm:da derimallpgr wansdenallyadsninistareds: forexampley by the use

ofgaﬁgy.@ﬁ%e R a§;i% & aaMinﬁsgéﬂea bg%é (mBhary o Aéfta r%utes They
mn@!sorbemﬂnumguerqm m@mww royte. FoRepINalig yses Biersomagunds can

W%k@ﬁﬁrcrcﬁu%'sﬂ@b&ﬁ&ﬁ% ol pHHd}llétéﬂi E@h@fs‘alnﬁh or,

p'zefearel?@{afg%t?ﬁ@an%ln Seibhisy SHbeRg, dafis Seiies potorgly R combination

éwaﬁm(sj sadh 4@ memhxunmulelnMalleo rAItau}atifvely, thgy may be
ere na preferre
f°éWHn1§quﬁEﬁ{‘ owltrﬂént Sélg Pb'?‘ﬁ‘t“l‘ present invention are

del i vered system cal | y (such as orally, buccally,

Fspgédhg&gﬂlt&ﬁf %}ally%’ﬂ'fe ey é’é?elny ofthaprasentiB& Rion can be

IS1naformthat 1s suitable for
qumalate@leas a/élﬂlsablﬂwlbﬁftem F?Pta'ﬁ'“sHE}%?@WQWWPPW%%‘F@FW%OF
dkb&v@&i‘n%lr eﬁ&ﬁ@e&a Mt@’a withl dnettfr nﬁms fof mélfblahhrﬁg faneraroil, liquid

dose

e aigiEn e PGS L PraVIaR gsal PoRER BRI oA mropsne
cb:apwrrd echuisifgingivak ade petat. Witemativalwarii @nbedbrmiyatedas a suitable
lo'éi IOP gﬂe%% %%szaeﬁﬁéd éﬂ #l%@%&ﬁl&l@ﬁp??&%ﬁ d% @ﬁfﬂ?ﬁ Uﬂ%\e %r rp%rﬁ of
thesf fotlchrang duingialieitl sotbiten mpaosieame, m@mhylaj@r&lxw liquid paraffin,
pgg%ﬁ)gbe 60E Setylstdrs wAR MG 1eHMA diddRRI, 2 ocBidBdaESrid), aldne alcohol

te of excretion, drug conbination, the severity of
apR@affkr t i cul ar condition, and the indivi dual
under goi ng t herapy. For oraI and parenteral

PR B RpEHISTng SR anuS T Pl Bo i R8R0 £y Rk focton

dose of the conpounds according to the present

I 9 ?é?é&éﬁ%ﬁ&m@%ﬂﬂ H'Leséog{c/eﬁfs' cﬂ%é ?re@eﬁ}qﬁ%ﬂtl&ﬁ’gre dehvered

swp&%h?&um ﬂﬁ@fﬁ"b bugeallyr sy ooty e ﬁ@ﬁf%rap'érﬂfalyer

unit dose, expressed as the weight of free acid. The
ek e e S A R bR AR oo e &

adm nistration. It will be appreciated that it my be
Typically, a physician will determine the actual dosage which will be most suitable for
an individual subject. The specific dose level and frequency of dosage for any
particular individual may be varied and will depend upon a variety of factors including
the activity of the specific compound employed, the metabolic stability and length of
action of that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of excretion, drug combination, the severity of the particular
condition, and the individual undergoing therapy.

For oral and parenteral administration to humans, the daily dosage level of the agent
may be in single or divided doses.
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necessary to nmake routine variations to the dosage
dependi ng on the age and wei ght of the patient as well
wa@sgooshelr4geverity of the condition. The dosage BET/IP2a04019455

depend on the route of adm njistration. The precise

dose and route of adnministration will ulti mat el y be at
the discretion of the attendant physician or
veterinarian. The conpounds of the invention may al so

be used in conbination with other therapeutic agents.

The invention thus provides, in a further aspect, a
Agoognsad tosmofdbepompoungisacceninguda theopresérd inventort foon or

S SIBFE ok FSEBDTRAA ] 18 NBgRIR (A 2. o

| C "age
typimafho@Aaade 19.00fie act(veyngﬁed@tm@awwﬁé@%ﬂ epieBged as the weight of

fr8& sﬁetm‘ EhittRIsk \Adyl BeeadifisRAdd, ifsr dx@RtbId, A 16 Q"t’ﬂhééadérgay The

a second therapeuti cC. agent

ve a
desenwil deRenten @@e{?ﬂéte ampisign. éfa\'&'h'b 41@9 Emay be
néddsk&y td e rb\dine Wasatidni ¢o mm@agﬁide@endﬂgwrﬂhe =ge and weight

of BB Rttt S 25k YdeniF i Bl B 4585 il Ao BBSSIR on
treemoutetof afiministatipoiig pecistdoserarsitouterof administeadion aill wltinately
bégt{n{% E of thd¥ife g@gﬁt éﬁ%gsﬁ%ﬁ br V@&E¥naMahh the nature

e con |t|on an ge and the condition of the
patient and will be ultinmately at the discretion of

Th® %omb&mamhdqhwn@h aﬁamso\/ﬁ @gédnﬁbbmamaﬁdrawnh Gtheﬁf
ot her active

BGRRBBAIBOBTS 1 SV e et VRS A U capPec) & Combination

campigihdh cemgeundveftthe invehionenf phachackiticillytacoeptable metieative
t Q. t V] A- ' (b) HL histam ne
”};‘?ﬁ“f‘%é%t@?s;tr"(%@“ﬁ%’?ﬁ%ﬁg?&@g%%t. -di abetic agent e.qg.
gI itazones (e) anti-cholinergic agents (f) COX-2
5’&5 oun@- o@formula orapharmaceutlcall acceptable derlvatwe thereof is

nmet hanesu n
UéfP foelbﬁ]%w %FB-& %@owéwem%v%@@ taR "{%ﬁéfﬂst %e sale didease
sRiiPineGREE 0NedR MpbaBdMay difter fidPRthbMvhérhihkidoaipsund Is)used

a%h?r ;}ﬁqé?réat%]docor N l{ﬁOSt |I}c()| égﬁrgglégdﬁgthgsea%%@ 21 érJ( )It will be
amﬁci&ted(lmﬁt -tBe ambuMiGR-e8gon{do)ing af thalihvention reéquired for use in
trﬁﬁ n‘?er Ere%r?ﬁnr\rﬂﬁ'ﬂ;&%%th%ugﬁﬁ[]?‘é &qﬁe( e ld'i"rsand the ? age an and the

cpmgltlmfgh%lggtpe@i a%wglma@uggt%g:% ggg qlgc;netéqrbgf tgﬁ att%qg:bant physnman

ot MH@MHDE%‘&@@& §f otﬁa&acﬁwbgemé fran ﬁlaly%%%h%el‘dmmhﬁde
or u

t ed
CHRBPIHLY PR () o R ErL Al Firet bR daeon Podpr notee
blibnotuihitel oo ga)atingy VLA hantagonists; () tH ohistasingetagedistsp oy NSAID's;

(ci)%gﬁtdﬁ%r |c\,'\éct%atﬂt gpp@ﬁéﬁaggﬁhﬁ%hohﬁ&?ﬁ%gwﬁZf) I%g%{ ﬂz ﬁﬂ'lib%rs e.g.

ﬂm@thmhedﬂhB (&mﬁbﬁlmu@rwitphenyl) -pyrazolo[1,5-b]pyridazine (as
disclosed in patent application WO 99/12930); (g) PDE-IV inhibitors; (h) steroids e.g.

corticosteroids; (i) beta agonists; (j) antgonists of the chemokine receptors e.g. CCR-2,

CCR-3, CCR-5 and CCR-8; (k) suitable multiple sclerosis treatments or preventions such
as interferon; () LFA-1 antagonists; (m) TNF inhibitors; (n) Sulphasalazine and 5-
aminosalicylates and (o) Immunosuppressants.

The combinations referred to above may conveniently be presented for use in the form
of a pharmaceutical formulation and thus pharmaceutical formulations comprising a
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such conbi nati ons nmay be adm ni stered either

sequentially or sinmultaneously in separate or conbi ned
webasheigeut i cal fornmul ations by any conveni ent PCDIR204/019455

When administration is sequential, either the conpound

of the invention or the secd8d therapeutl c agent may

be adm nistered first. When admnistration is

si mul t aneous, the conbi nati on nmay be adm ni stered

t.h ff h ' .
Sl oo ettt byRLERREH heBbiabs carfer o
eWIﬁldka)rllthxen‘@pﬁﬂ amrmeedsnelc‘abf thé nveniionc oheondidisluaheomppeents of
a
s%cgu gng a?lo’rﬁlrlm {ae{a egtﬁgpi@ﬂgﬁ?allﬁ%ﬁj sfnﬂﬁ’tar‘?édﬂu@fy in
sqanate@r eomblnhépham;ace@tlopf feumndlationsrpysayy copMenient &ptte. When
c?rﬂfnfgﬂ]a A B%eqﬁ&ﬂn‘é? Bltlﬁé?tﬂhé’ cdrﬁpoi}r'\@rbf 'ﬁ?é‘lﬂ@ént%ﬁ oafh% Je0ONM

suc npounds 1 n the art
therrpeytic ﬁ@eﬂs mayrhﬁ'taqm'wﬁ@é‘%ﬁi frst. wﬁﬁerﬂd%'@ﬁfaat 5’8t‘%ﬁf“““a“e°us the
cEHBhalcH mayBe adimiktérad blithe irs fheciamecat difterearphatmeaceitical
clncorﬁgiated by reference as if each individua
ion were specifically and individually
indicated to be incorporated by reference herein as

\A&L&ﬂl&ﬁ-\bfﬁgdl igf th%eganﬁé]fro];rﬁulat-ﬂ?w‘%t Walde I"%ﬂﬁ?&lﬁé@ Bt fﬂe‘ R0 %oﬁnBQunds

I'Tustr r epar at ounds of

muhtebe siabletand sompatiile with @Et:m@f@ewe# @\eéﬁh‘?frmmaﬂ%s piihe
fdriMBIBSR. %héﬂ?fb?@hlafeacgepa@témmep ey H\Qﬁa\nae@ rm@rtbavewéﬁ

Directed AutQ an _au
oM BRTRTY St S5t BYTIsr BB AT g geppouds i the art
detection and collection by desired nass through use
of a mass spectroneter in conbination with a
preparati ve HPLC system In the follow ng,
Al palficatiorisyingluditpbutsiptlisitedita patentsl angaatant ﬁpphaﬁlons ‘ited in this

SERRIARIH QrE‘F:eFe%Wﬁé&rﬁor%@%? r@f@uleHE,@ adl 'eEéh iAdi¢ALA rpuiSIlca’uon were
acetonitri adl en sol venté ?t ai ni é

spwfﬁp@wlﬂdwl&a@ﬁg\d;g@ egﬁo ge incorporated by reference hegeln as though

fllpketdoltie/ t - But oxycar bonyl am no- 3- (4- hydr oxyphenyl ) prop
ionic acid nethyl ester (Pl) D -te/f-butyl dicarbonate
(200 g, 0.92 nol) was added portionwise to a mxture

Taé falloyirgsiPrepanatiorsyandeStapplésyitusiisits thei tepgratid of compe@nds of

ﬂig)li‘&e'ﬁio rich) and sodi um hydrogencarbonate (100 g,

in dichloronethane (1 L) and water (1 L).
The mxture was

General Method
Where so indicated in the experimental section the term MDAP represents Mass

Directed Auto Preparation, an automated system for compound purification by
preparative HPLC with detection and collection by desired mass through use of a mass
spectrometer in combination with a preparative HPLC system. In the following, a
Waters FractionLynx MDAP system was employed with an appropriate reverse phase
column using a water / acetonitrile gradient, both solvents containing 0.1% formic acid.

Preparation 1

(S)-2-tert-Butoxycarbonylamino-3-(4-hydroxyphenyl)propionic acid methyl ester
(P1)

Di-tert-butyl dicarbonate (200 g, 0.92 mol) was added portionwise to a mixture of L-
tyrosine methyl ester hydrochloride (200 g, 0.86 mol, Aldrich) and sodium hydrogen
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stirred for 2 hours at roomtenperature. The organic

| ayer was separated and the aqueous phase re-extracted
wowalk/ogi4eh| or onet hane (500 nl). The conbi ned OPCEIN2004/019455

| ayers were dried over magnesium sulfate, filtered and

concentrated under reduced ptessure to yield the crude

title conpound as a col ourless glass, which was used

in the following step without purification; LC M

cqgfggsna\élg)ﬂoo[ 4\41 g%arpgls ]ngéiczzl'ﬂozr%%e h%lngH’?H\I%d \R/g%lfl H ISS [Me'_ll]\ixf%tre was
st(r&)d%flar 2 @olirs Btltdmymlmmmtydeam‘irB@rgiar( ellayer was separated and the
trl t
AGNSOHS llfﬂﬂé&{% &?r%g%ii ﬁgfytﬂ%hﬁ&éX@ggﬂﬁ%)(ﬁﬁg)o Fi’h‘%)c%bﬁiued grganic
layersavere dried oversiagnesiven yiptezfitesed Bid ecnrentrae ynder raduced
prsh IW gi"eRiXtMQ'B lé'tl)l@ EQHthﬁHd%@é? b&oﬁﬂﬁsg \asgS\M%h (V84 used in the
5 7o) | §45

| or onret hane

follpwina stem\@lt@elt mnflsﬁt'qnaéCé\A%K%%Vﬁh W'z’fl:] atam& 2t9ﬁé§1st1N05
rdduirb[NOHp aeiiegegul foni ¢ anhydride (52 nmi, 0.31 nol)
was added dropwi se with stirring. After the addi tion
was conpleted, the m xture was stirred in ice for2
Pheparatiomdshed with 2M hydrochl oric acid (500 nL),

r t filt d and
%oingeg% r gc{xgggﬂinﬁ?mzla%g Qg Sr eslsur :r eThzmcr ude_product
triiiuorpmethanegulfgnypxyrhenybprenienisacisy e e(smréf’g)g
?r?chn% g, GWi hfé Mzl ddfded %o stlhtléﬁ Sf}drucfé?@)@tt@rth exane
)
DPRIGERIeTH el Py pramheaw?ergg G0 8o Tuglhyi@ssie 705 0, 024
molyiVBichofornethand (HBUGdES drgan. Tile s@atbn(Was GIHERNOTE, and then
bt Sl (20 TEERED T s smmyeyn v
Aftet theiadditioh was comgietast, Hm(lynrxmwa; ﬁwmmoq:e fos3 hgurspwashed
wilR'20 Y5 Arfidhe doft @od LSl arr?éay&ap&%ﬁ&m shitat e i

on and treated wt
Cﬁwyaterimﬂahﬁeeuw nfessqe 6Ts Frude REgduct was/puriisd Pv Slliea gel
cRfdniat éﬁﬁy (BNtégia” 75Lh Boag%ﬁlkapélutlﬁghﬁtﬂ @hytdcoratdThestane €15:85) to

t.0 nut
i 8 S S e S Bsiurlets o STl SleigE Sk iifnite solc
LCAAS (ESRve)a[d- BOE&Hﬁmem/leBZB éCﬁH@N@dsv@qwres (G+ER @t m/z 428).
treated with trimethylborate (135 ni, 1.15 nol)
portionwi se. Followi ng the addition, the m xture was
Prepayatian 8o warm to roomtenperature and stirred for a

ALy drBRYméthy 6 dimethoxyphenylboronic acid (P3)

A solution of (3,5-dimethoxyphenyl)methanol (53 g, 0.31 mol, Aldrich) in dry
tetrahydrofuran (1 L) was cooled to —50°C to —70°C under argon and treated with n-
butyllithium (450 mL, 1.6M in hexane, 0.72 mol) over 30 minutes. After the addition,

the reaction mixture was allowed to warm to 0°C over 45 minutes and then left to stand
at room temperature for 2 hours. The reaction was subsequently re-cooled to —60°C
and treated with trimethylborate (135 mL, 1.15 mol) portionwise. Following the addition,
the mixture was allowed to warm to room temperature and stirred for a further 18 hours.
The reaction was quenched at 0°C by the portionwise addition of an aqueous solution
of citric acid (75 g of citric acid in 300 mL of water). The aqueous layer was saturated
by the addition of sodium chloride and the product extracted with ethyl acetate (2 x 1 L).
The combined organic layers were dried over magnesium sulfate, filtered and
concentrated under reduced pressure. Ethyl acetate (100 mL) was added to the
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The reacti on was quenched at 00C by the portionw se

addi tion of an aqueous solution of citric acid (75 g
w@boosioerisc acid in 300 nL of water). The aqueORGT/IR2PEr019455

was saturated by the addition of sodium chloride and

the product extracted with &hyl acetate (2 x 1 L).

The conbi ned organic |ayers were dried over nagnesi um

sul fate, filtered and concentrated under reduced

pressur

| o
roBrice e6n fisweaning RESHBs plrereRoroutiaBY Mius an s at o
ursder vaauerttobyield iHet titletdoopoand asl riceldudes safiid iy wasasedrin the
foh%w,}cq#?ga%gngm&gm g{l Ig)und as a colourless solid

ol  owi ng reaction w thout
purification. Preparatlon 4

Fe%\ra?cdne“ But oxycar bonyl ami no- 3- (4" - hydroxymst hyl -2\ 6

th h | -4- vyl t
(S()ﬂée”rt?w%?{m&eﬁﬂ o SRy oSG RT A ERRR B Eny4-
Ptdrﬁ!@aefd rﬁ&hylZeéter (Faayt oxycar bonyl ami no- S*

T%eSt hipET8 2 B S G S BRRIRR P8 % A5 ¢ o P!
bdtemodrmnylamﬂw3{@trmudnommamxgdtﬁnwhyypmmwmploaug.agld(nmhyl

eddr @2932 7380 "(B'n%ol } dhed- M%&b%ém 208 BRAEtASy bR Bdrbnic acid

(RR2PJlQ, @(14; mglhtmw ﬁﬁ@gbﬁf%mm (880 m)-offtemdegagsingwith argon,
te‘lﬁlgRl's}th%‘hyﬁﬂé‘% r\%‘%hllbblﬁn’fg@))(s WOD Qriselidell aR@ e rhifture

h
wis Bented & 90 e hain drernaraep. (s SI BaniieT B es phssirast
AttEiealidwitiguto €ovlets rabrh tengubraiute) thet rhydurammnete(:l With)etrahdcetate (1

Lﬁﬁgﬁt@g\%% t er?@%ef%?ﬁgggﬁ'ﬁggrg;ﬂ% I%{?g b e Stvésﬂ&? Wltmter (2 x

38 L tdsied fovet magtesiml sWiate diltered @ad cgn@ﬁmtrat@bw@@dreduced
PR sSorelUfie crEBS pFJdﬁgﬁNH MHHSB b‘{)@fﬁcé’gél' cer&ﬁatBMra‘bhir (Bi@tag@ 5L,

romat o i ot ag g eicf%l 8
8%) Qﬁ'"é?)té'lﬂmd@fha‘?taylﬁéﬁ@??eh?@ﬁeﬁﬁ Q)d°9’| et“ﬁ% C?m pund as a
c@leuﬂm&dn@s_cwquswé)eMB@ojﬂkq* atleflz 186 ((ESHNMO- requires [M+H]*
L‘)“B H] + at nlz 346 (C24H3l NO7 requires [ MtH + at
Preparation 5
(S) 2- fe/t But oxycar bonyl ani no- 3- (4' -fornyl - 286" <iirne

X{? pgenyl -4- yl)propi on| c aC| d net hyI ester (P5)
ganese di oxi de (230 g 'I)
($9o?4¢l‘bﬁu¢%cg@%v§%w09r%ﬂ Frmy 2o

%ﬁap?ome/a%www asfap(ps)am no- . o
Ng‘gpan é) o>¥ de fz% g, 2. 63 mo) waé Q(%Q/db pcipré1 se foyaC?cglL(ﬂ%In%? I(§)—2-t‘ert—
butoxycarbonylam1no-3-(4'-hydroxymethyl-2',6'-d|methoxyb|pheny|-4-yl)propionic acid
methyl ester (P4, 28.98 g, 65.1 mmol) in dichloromethane (1 L). The resulting
suspension was stirred at room temperature for 1 hour and then filtered through celite,

ed
dlmethoxyblphenyl -4-

washing the celite pad with further dichloromethane (1 L). The filtrate was
concentrated at reduced pressure to yield the product as a colourless foam which was
used without further purification; LC/MS (ES+ve): [M-BOC+H]" at m/z 344 (Cz4H2sNO;
requires [M+H]" at m/z 444).

Preparation 6
(S)-2-tert-Butoxycarbonylamino-3-[4'-(hydroxyiminomethyl)-2',6'-
dimethoxybiphenyl-4-yl]Jpropionic acid methyl ester (P6)
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nmet hyl ester (P4, 28.98 g, 65.1 mml) in

di chl oronethane (1 L). The resulting suspensi on was
wa@eiosoed4@mt roomtenperature for 1 hour and t hREIT/JP2004/019455

filtered through celite, washing the celite pad with

further dichloronethane (1 B!. The filtrate was

concentrated at reduced pressure to yield the product

as a colourl ess foam whi ch was used w thout further

SRR 3B b RS Bl fng e . 10
mfnﬁ)) wré efidedSotapsofuiionvs @)F%ctammwcarboowymm&(ﬁmw& %'
dlﬁ;g%i]%)%ybl ?né/fjh ?E%%& I;&'od)% & hxﬁes#r Ak og{ﬁ é’g %‘e%?;&) in
tetem'dwfgra)"l @AM Sopressy remn«yqlramaﬁé\ee@ Fhrefloxiors hgtse fnd

th )'éﬁo\ﬁétjngﬁ%ogptto%&ﬁﬁé’rﬁb&ﬁtu% The solution was concentrated at reduced
-2- ut o

PIEF¥HER ADY mnﬁﬁ@ﬁ# Vel SLip |e%f.l Bﬁtﬁtﬁ <€oc§m W?gﬂﬁg, yv%lég%raqueous
c1(nB%,c|td2&a€er gm? HAnEBYIO)ML B?ctrﬁt drighiyde ofnagaesiyrs 80ifatd, fiteBdeand

reacti,on Xt u ;
cqr}ﬁzgﬂtra&ﬁi Hﬂg?f r?%uc(’e%reillg% tggr <§ a cglgpg%ss f8£m,2rWR|8H (IVPS %Eg% in the
neyd stepavithent mahe‘cbtmflcat@dulc@dﬂ&‘p(@ya} EMBRCHHE mt m/z 359

e (500 nL hed th 10%
(Cré?qq%& 7%?%‘45 acﬁwtna/g?grg)t ant(j bri ne)(S\SgSnE e\glch)

dr| ed over magnesium sulfate, filtered and
FEpasRigd at ed under reduced pressure to yield a

S 335 o, Sl VBB 2468 et ot
hyddoBhIGride(Pa) m z 359 (C24H30N207 requires [ MrH + at
|
i ShBtide LEEHE 211 Afof X\;a‘?)i A tdilist o4 B &)l2-terr-
batexmarbw\dleonmn 314’ dby%w;mmnmﬂy 208 dimpthexyher-4-yiipropionic
e)thy}fi\@%fegﬂ-’“%?QG@r@ AYH %ﬁn&l?madléiﬂ’érblh'e%n@f(mo mL) at 0°C under

ut oxycar b
agg@noifye ﬁ?@‘r‘é‘ﬁ%t’@? glowed t\édfr/#fex fﬂdsa% tomesTEtrS PIhPETRASRE 3 davs.
TAE bfbcipitbiavl soRG was colRtedAdy. fikrationWashedntith dichloromethane (200

n'\?.ég[% 8:&5%5"3 %@QN@&@%"%&L@F?&Q&% ftggﬁlﬁet nr]gtg und Wé% isolated as a

whité solieid LEAMS SESames:. [MFhE gimezidgi (GiobetNs@4 n‘e@um[WH] at m/z
3%@ | ected by filtration, washed wi th dichl oronet hane

00 nL) and dried at 45C under reduced pressure. The
title conpound was isolated as a

Preparation 8

2-Bromo-5-hydroxybenzoic acid methyl ester (P8)

2-Bromo-5-methoxybenzoic acid (30.0 g, 130 mmol, Aldrich) was stirred under argon in
dry dichloromethane (600 mL), cooled in Dry Ice / acetone, as boron tribromide (1M in
dichloromethane, 280 mL, 280 mmol) was added over 15 minutes. The mixture was
then stirred at ambient temperature for 2.5 hours, yielding a precipitate. Methanol (300
mL) was then cautiously added dropwise (CARE: initially strongly exothermic, and with
effervescence) over 30 minutes, finally giving a dark homogeneous solution, to which
was added concentrated sulphuric acid (15 mL). The solution was stirred at reflux for 1
hour, cooled, and concentrated under reduced pressure. The residue was dissolved in
dichloromethane (500 mL), washed with brine (500 mL), dried over magnesium sulfate,
filtered and concentrated at reduced pressure to yield the title compound as a solid;
LC/MS (ES+ve): [M+H]* at m/z 231, 233 (CgH;BrO; requires [M+H]" at m/z 231, 233).
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white solid;, LCM (EStve): [MrH + at nfz 341

(C19H20N2O4 requires [MrH + at mlz 341). Preparation 8
wQ2®s506m346G- hydr oxybenzoi ¢ acid nmethyl ester (PBJT/JP2004/019455

2- Br onp- 5- net hoxybenzoi ¢ acid (30.0 g, 130 nmol,

Al drich) was stirred under &2gon in dry

di chl or onet hane (600 nL), cooled in Dry Ice / acetone,

as boron tribromde (1M in dichloromethane, 280 mi,

280 nmmol ) was added over 15 minutes. The m xture was

then stirred at anbient tenperature for 2.5 hours,
Pydparationg® a preci pitate. Methanol (300 nl) was then

[ tiall |
2B o garichaR el PO (2 1Y S TIY
Sédingl Hygrige (G0fginaniderakoih drdom 86 uRMEy Was Stiifed urgarargeR in dry
dl\’?‘%?hf(gﬁﬁgni@lg '@M[ﬁ%@&hnﬁ% RBUAd Q-b?&h&S(l'ﬂyard%‘fBeanl&%ud methyl

tron was _stirred

oS ohiben 50 41 3958 M) was e T DR T PR0S I 8815
miHUB&0 | THROmixturdivab bmfédmtde@t(t&ﬁﬁelﬁWe fonasmaidutes trb-cooled in

B Ao iSR P 2 i TR BEE Py o

ambichtteopepiumedoadhaurs,alondenttaBidva r(e@saaaiar)ress[um Hjlutedwlth ethyl
B BT ey il i e
magnegium fsgyatsofdiem angfongentiates st rﬁd%eﬁid?raqssues«? fo vigld ﬁl@ t&'e

cérﬁéodﬁ&i%&nt%ﬁwaﬁd‘ Wlﬂﬁéjtréﬁéj&‘rth@&mmﬁdlﬁg ¥thyl ester, and residual
di neth or mam

o T RS agp B e b B er Bncaion Lo
(BS+\B§ [wBll") atwa's 288dd (CqpHBrOglreveirby [M-eHfratind=259] 361).

m.) over 15 minutes. The m xture was stirred at

anbi ent tenperature for 45 mnutes, re-cooled in ice,
Peephrationi@d with i odoethane (8.5 nL, 106 nmol ). This

2@96HH§e’fW<§xy%Eh£6|€Qcﬁ P%P' ent tenperature for 3
hours, concentrated at reduced Qleessur

2&ragP- Sa%@t)éxb@nz%ec'ﬁﬂ)ethxhsgfﬁéb" Pﬁ%f’@m@ywaaé@fr%ﬁ
teauraﬁ é%fuaaq (e@@Gnm;Lénd s tediwiily @thiummbydrexiden 8.2 § a7, mmol) in

welar GO LT e BRRES Wad sfifedfor  SRVE “SnBL AR & bRucky Frébsure,

diheted adth manbrr(goasmhy lacigified withaaNihydseghdericl acid, mod gktrasted into ethyl

;&bfeh(gﬁésgj&)'rﬂl AR, con é&%ﬁgﬁ&ﬁ% j&i Mtﬁ B.% (250 mL), dried
OPINagGEIUNTHUIEEE fittered apd §angeayafeatreduged ﬁfezssgrggo g|ve an off-
whitd solid’r ErRaraféh @th Aékane, filtration and drying gave the title compound as a
white powder; LC/MS (ES+ve): [M+H]" at m/z 245, 247 (CoHoBrOs requires [M+H]" at
m/z 245, 247).

Preparation 11
(S)-2-{[1-(2-Bromo-5-ethoxyphenyl)methanoyl]amino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid methyl ester (P11)
(S)-2-Amino-3-(4'-cyano-2',6'-dimethoxybiphenyl-4-yl)propionic acid methyl ester
hydrochloride (P7, 37.1 g, 98.5 mmol) was dissolved in dichloromethane (500 mL) and
water (400 mL) and cooled to 0°C under argon. Sodium hydrogen carbonate (20.1 g,
239.3 mmol) was added to the reaction mixture followed by the dropwise addition of 2-
bromo-5-ethoxybenzoyl chloride (27.2 g, 103.7 mmol) {prepared from 2-bromo-5-
ethoxybenzoic acid (P10) by standard procedures using oxalyl chloride (4 equiv.) in
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2- Bronp- 5- et hoxybenzoi ¢ acid (P10)

2- Br ono- 5- et hoxybenzoi ¢ acid nethyl ester (P9, 20.53
wW@20030613wdl ) was stirred in tetrahydrof uran (6ROI/a2)04/019455

and treated with lithium hydroxide (18.2 g, 791 mmol)

in water (200 nL). The nixt#% was stirred for 4 days,

concentrated at reduced pressure, diluted wth water

(500 nm.), acidified with 5N hydrochloric acid, and

digléaﬁ[g%}% %gl)?{qtpo tggétﬁiac t ifhliraélﬁhd?}hzl&e rﬁagtkogér@an_lfred at 0°C for

1 db&@dmrthmgmﬂsd with asiafumated afiu¢ausrsebiitiam df sodium hydrogen

CGRIFE B, el SRR SRk iyl B it B o
e)gjmtedwh@ dichioremethape A 499 ral)wing sombingd oraany lwrs were dried

éiﬁl)n suif%"ﬂllf’ér@d afd Eor%@ﬁtratgégt fe@ﬁb&%@sd@thé B®duct was
p‘é@f'

3 ehia Pl o aio8 e G0 BRe Tk AR iy Eiting Wi St
aéetat@%ﬂﬂﬂor%nietlﬁgél(ﬂ‘@i?h@wéld Ereetitlel compoyhd ps arblonilessaiid MS
(e} IR G b 307, 502 Gl QR RS AV R Y 597765

ropionic acid nethyl ester hydrochloride (P7, 37.1 g,

fgPi2 was dissol ved in dichloromethane (500 ni)
PQ%gﬁa\‘Nate (400 nL) and cool ed to Q0C under _ argon,

(S I2-Byemedmethayphany) methapoyllaming}-3-(@reygnas &'
dgig% tg)l(%ﬂr?]pﬁé]ﬁllm Yﬁrbﬁi@mﬁﬁ X&ldf&hflﬁst&\ﬁﬁqi%):)y the dr OpWI se
xyhenzoyl ¢
2Fsame-Sgihex f%ﬂéﬁa@@a (b Rhh s B8 deslsr Rl ostE s atrizofhazol 1-
yIRG, MLNG, glfélrabmtlﬂﬂmadammemaﬂlmohhoephaie (‘hipg2 gduiv.), and
ri.de i -

oAGBNIE L2l D B SR B 8o
afgon withtstiingaat doana teropesaturs. | Aftes @. e the ethylifstaregrresponding to

?ﬁu%f)-sz%d‘lhb@-‘(ﬂ%ya?ﬁqi @%lhﬁé@k&?lﬁﬁhé}ﬂf b—%éﬂoﬁloﬁ%%ld ethyl

% atlon an| C
eafqu wliechigider g 1wy H@F éad%# %me %)J%Wé%@ﬂ%‘ﬁém@*f The
slilvé'rQQva%ﬁhen S orRED LNk réd @Rt iptedsanserrsl the rasidire paditioved

di f
e TR T T T
saforatechaqueoap lsydl(nﬁl @a@a‘iébefomagoaﬂbm teedryeésst i Thig crude
A S S SEOh B onsalr ) gyl g o
atrnaqomn@tlcmﬁremsmne 59 se@mmmmmparaw Rl FW}LE e title
. 567, 569). Preparation 12

A{Q&Pv%gw%ﬁ B WP 27 B YRS RY6) PRENEO R R E AR 56¥ 569).

Preparation 13

(S)-2-Amino-3-(4'-cyano-2',6'-dimethoxybiphenyl-4-yl)propionic acid ethyl

ester hydrochloride (P7 - corresponding ethyl ester) (P13)

Thionyl chloride (7.71 mL, 105.7 mmol) was added dropwise over 15 minutes to a
solution of (S)-2-tert-butoxycarbonylamino-3-[4'-(hydroxyiminomethyl)-2',6'-
dimethoxybiphenyl-4-yl]propionic acid ethyl ester (12.5 g, 26.5 mmol) [prepared
analogously to the sequence P1-P6 except commencing in Preparation 1 with L-
tyrosine ethyl ester hydrochloride (from Bachem) instead of L-tyrosine methyl ester] in
dichloromethane (250 mL) at 0°C under argon. The reaction stirred for a further 15
minutes at batch temperature and then allowed to warm to room temperature and
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di met hoxybi phenyl -4-yl )propionic acid ethyl ester
(P12) 2-Brono-5-net hoxybenzoic acid (0.355 g, 1.54

wornwb/061dk@r i ch), O (7-azabenzotri azol - 1- PCT/JP2004/019455

yl)-N,N, N, N -tetranet hyl uroni um hexaf | uor ophosphat e
(1.168 g, 2 equiv.), and triZhylanine (1.069 nm., 5
equiv.) were added to dinethylformam de (25 nl) under
argon with stirring at roomtenperature. After 0.5

st?r%Jgr Qgr’glﬁy%g,g‘}éelr(ll%ﬁtt ?{hg?pgéé&?ag@ @ienrfg{n{lf%ﬁé iw{ﬁgécﬁbﬁc_teﬁ t)>,\1 fj'lt{)ation,
washEdomithcdiattommetimne (2st5enl st drigdl undedredu¢cd pregsurd, LC/MS

ui V. d st in A ' d izght .
e B B b A g A g B e
and the residue partitioned between ethyl acetate and

E S[e1The organic | ayer was washed with water (x 2)

and sat ur at ed_agueous sodi bi car bon before, .,
(S amor e HomeE IR EP M AR raaf Do | e
dinveth8kybTIphemyIarp)srepmiyacid (Bi) i ca with a gradi ent of
0- 10% net hanol i n di chl oronet hane and subsequently by
preparative HPLC to give the titl @Egorrpound. nVB
(AP+ve): [MrH + at nlz 567, 569 ( P *
[MtH + at m z 567, 569). Preparation l
(S) - 2- Ani no- 3- (4' -cyano-2', 6' - dirfEROXYHT phenyl - 4-yl ) p
ropionic acid ethyl ester hydro [
correspondi ng ethyl esterd (P
(7.71 nL, 10%,7 ngol) wasjladdéd dpgpwi se over 15
mnutes to a SOt NgA B N
(S)-2-tert-butoxyca ‘ 3
yl)-2',6"- di met hoxybrpheayl - 4-yl ] propionic acid ethyl
ester (12.5 g, 26.5 mmol) [prepared anal ogously to the
sequence Pl-P6 except commrenci ng in Pr% ar_%éi OQ, 1 wth
A solitign ioh 65)ed-fi(2-eriama-SieryRhanybmathapey isminethdpyanc-2 .6~
dinlé&%@@dipﬁ%n%%wp@@pgm aEd h}éth)@}ﬁﬁt@f Piin5dBah I9_0180mab|21&ne
a under_argon, [ i A .
BT RS0 e onfa3R B AP rBERT M Sl golfcls ium
hadiroride @7 @misar The reactmbomikkingeeaasiinred atiStfor t hew and then
Al Wi | ) LRy Wad &\RpsRIRHWcuo and
oG PRI BLacH TR 58 AR o
thsi renidue wastdiiaied Withethy/! Atstatan Afier perprafified’ the.ergaaig layer, the
aﬁfmh%se Wwas V& ekiFateEWith él?ﬁl?éceﬂagt}%tsTm éorﬁEiElecﬁ 6Ryanic layers were
0 4 requires + z ) . a e
WS wors (eEbard Be e Ou T BRI TR 3G in g vept pes
edaparyted dn 2acud td-yield the title compound as a colourless solid;
'"H NMR § (DMSO-d6): 1.29 (3H, t, J 7.0Hz), 2.96 (1H, dd, J 13.9, 10.9Hz), 3.22 (1H,
dd, J 14.1, 4.2Hz), 3.71 (6H, s), 3.99 (2H, q, J 7.0Hz), 4.65 (1H, ddd, J 10.9, 8.4,
4.3Hz), 6.69 (1H, d, J 3.0Hz), 6.91 (1H, dd, J 8.8, 3.1Hz), 7.14 (2H, d, J8.1Hz), 7.24
(2H, s), 7.32 (2H, d, J8.1Hz,), 7.47 (1H, d, J 8.8Hz), 8.77 (1H, br. d, J 8.4Hz), 12.83
(1H, br. s); MS (ES+ve) [M+H]" at m/z 553, 555 (C27H25BrN2Os requires [M+H]" at m/z
553, 555).

Example 1 — alternative synthetic procedure
The title compound was also prepared using the following procedure.

4-Bromo-3,5-dimethoxybenzamide
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di met hoxybi phenyl - 4-yl ) propionic acid (E1) Me CX Owv A
sol ution of

W@ B)o5A6 {4l - ( 2- br ono- 5- et hoxyphenyl ) met hanoy! | aPC @208+ ({19455
4' -cyano-2',6' - di met hoxybi phenyl - 4-yl ) propi onic acid
methyl ester (P11, 51.5 g, 93.8 mmol) in
tetrahydrofuran (950 nlL) was cooled to COC and treated
with 0.5M aqueous lithium hydrOX| de (700 nm.). The

AT LA e Pl R oo
dlmetrfoaymni\mf:lamlr(frmmshrmtalaﬁaoehmg 109 o &c3tomalyéh fiohene (700 mL)
argde %gggﬁlf%}ﬁﬁagﬂ&% ﬁlte{ﬁg)r V\ﬁ'ﬁg‘re%{:t%ﬁl w?scﬁl 2l &t réflk %F\d r nitrogen.

gani c ayer, ueous ase was
HPC efter 2bouss shpwed eqmyleteaf@@ﬁwneﬂom% @C'égﬁﬁlvﬁéﬁe’fblfl Gater ¢from

mbM4RS! \éﬁ&kﬁoﬁ%ﬂ“@ﬂbﬁéﬂet) hTHELSEtiIéXwede rafdved By d&tilisfbn and the

t
R £0 5 P §5 ERETTE (B0IBHp QAU Ve FUTRA egibient
teﬁffhﬁéﬂﬂggiﬁf@l\ﬁs rgtdsmﬁﬁug HSﬁAIaSB fllte?&d, (Abhed with Z/a@rlzz X 200 A1) and
dr&dﬁdegﬁlcugm dvghg‘é%'(t% Meldqthejqﬁ% céﬁ%un%%s(ﬂ]? ?f%—whﬁe dég%) J
THIRM®R, § @MSO463HE$9 (@81,69 123H2H] 5), J.R.(0Hz3), 82. (91, $)1H,

ngﬁl@ﬁwﬁ] %}%&/_z[ 2§|Z %62( %?érr\ﬁﬁeﬁﬁ#&s [Mli-ﬁ'at(n%tzeé)zsz)

(1H, br. d, J 8.4Hz), 12.83 (1H br. s); I\/B(ES+ve)
4BYbib, %uﬂétho&i@en&'iﬁtrﬂ&NH%Br N2G6 requires [ MrH] +

Tahobal o o L1 ) AT S ERNBRY] Eprome

SBktﬁnémbkybma@mdec(t@ﬁg,r@% mol) in pyridine (127 mL, 1.57 mol) and

<GB G ML 20 30U e
bathbTberorahgs/brelvmeeltiinnywanstisied 2P@5(¢ Hodernitiasn for 1 hour.
HEF@%E@P{? c&rqgle‘éé c&\saﬁlpﬂm a)f 4 Brohfel3!6.afnéth 8% beh2arind to glve

or mram actl on was
progpgty ﬁa rﬁ%@tlonmlﬂeﬁe\f«as mceﬂfé?f?iiﬂo %Onﬁw:étebﬁ% aﬁﬂe nitial
vEI Qe Weﬂerc(90§ umea@radaéd and Prddactdilte@drott mkhmm water (2 x

240 rET pap et TORPY Vo B0 1R BRuPF benPRd iy
whitkel ealidt 0 O. 88 amoni a (350 nlL). The m xture was

1|_§N %g??@(tf:lé)gg‘g\?ggﬁé%)e ﬁtg,re for 45 m nutes. Product

vvater (2 x 200 nL) and dried
under vacuum over ni ght to yield the title conmpound as

438 apbl2, 8ldihéthorypRenylboronic acid

Isopropyl magnesium chloride (2M solution in tetrahydrofuran, 206 mL, 0.412 mol) was
added to a slurry of 4-bromo-3,5-dimethoxybenzonitrile (50 g, 0.207 mol) in
tetrahydrofuran (400 mL) at 5-10°C under nitrogen. The resulting solution was allowed
to warm to ambient. HPLC analysis indicated complete consumption of starting
material. The reaction mixture was cooled to 5-10°C and added to a solution of
trimethylborate (103 mL, 0.92 mol) in tetrahydrofuran (100 mL), maintaining the
temperature below 10°C during the addition. The reaction was allowed to warm to
ambient temperature. HPLC showed complete reaction to product. The reaction
mixture was cooled to 5-10°C and 1M hydrochioric acid (500 mL) added, maintaining
the temperature below 10°C during the addition. The mixture was stirred at ambient
temperature for 30 minutes and then volatiles were removed by distillation. Product
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IHNVR d (DMSO-d6): 3.89 (6H, s), 7.23 (2H, s), 7.52
(1H1 s), 8.2 (1H, s) M5 (ES+ve) [M+H + at mlz 260, 262
W@ 9500BINC3 requires [MHH| + at m z 260, 262) PCT/JP2004/019455

4- Br ono- 3, 5- di met hoxybenzonitrile Trifluoroacetic
anhydride (129 ni, 0.91 nol )26\Nas added to a suspension
of 4-brono- 3, 5-di net hoxybenzam de (104 g, 0.38 nol)
in pyridine (127 nL, 1.57 nol) and tetrahydrofuran

950 . The t t i nt ai 20- !
i sy asbatehs Wit 28 S TE e SR MRt R e te e
cahpd 285G afirgite sulitlr ogen for 1 hour. HPLC showed
j i get h b i d
QR Sl Rl 8L T RHe e 2ol B "Concent r at ed
to approximately 50% of the initial volunme. Water (900
(%}?AM%QSQ%(?&E%',Bf-aﬁh&hpig}ﬂiﬁﬁéﬁg-g Ifpropnieskitinidihyl ester

ter (. and dried at under vacuumto
hydrechloride tit1e conpound as a fluffy offwhite solid.

A }Huﬁ%oﬂ%i(t@ﬁ)gh@)dicaaxﬁﬁte( @A.9 & )81.6mbho{) 2Mitoissne (60 mL) was added
- ano- -.al (0)¢ . i i | .
cahass sl PSR SBHRE IR ot eotB o
toR@Hier(120 ML) 400161 JThaasactida euixiuee wassstiredyat @p°C for at Ieast_30
PFAAAET S B I Weisd e Sl 8

pyrising @8unki0%p e agdeshkeppingdhe Supreraredtfit o anbi ent .
T?fdgﬁrﬁﬁtgbﬁééfoﬁig l@'hﬁ hiae (Wﬂ?ﬁ@h&s%ﬂﬁ@ﬂﬁiﬁ\l\m Kéfaping the
. e.reactl gn t

(SEIPRGRIRD GldBR OTh S HALTER 3 P g et a0 1 face
corhpletd B2HPDC PM iy dredhicaic\adidafl 83 anh) (VB8 Gdded keepingithatempryature

t r i - additi e o
o 5. IS Ve Sl S BB T o
atiRio0s shdineticasbonsite seutiandd 88 o) rod ge % bring (B8rrelac tThen
o Fé:% RS SdrRdtddOro ZppRiinaely B Y Sr®shliasodrinpeHistide (30

RS A S R e DRI IR TR e
eRFEY&NIntd € FREHyRL Yy Eoliddhe IO IFOMIL)e Resitiial Vutatiley olgatit lselvents
A SRR Bl R ar R A SR 50 o4
mpha) Was hedad ariddhe solptiomdegasseth Dtfakisriphenydphogphing) NVR
p%l@ﬂ\ﬁ@l &@, g,?e’mrg%g %g!?'%rje.?ﬁylarﬁing (4 @y’ml_s))wer@ added #1d thé reaction
m:xtuwermmw%fﬁeﬁpe reagtionwap et atd e fratisast ebpws. Once
complete by HPLC, the reaction mixture was transferred into another vessel and
diluted with toluene (300 mL). 2M Hydrochloric acid (300 mL) was added and the
mixture filtered. The organic layer was separated and washed with water (300 mL).
The organic layer was filtered and washed through with toluene (90 mL). The toluene
solution was stirred with Silicycle silica supported N-functionalised thiourea (11.7 g) for
at least 15 hours. The silica was filtered and washed with toluene (30 mL). The
solution was dried azeotropically then slowly added to a solution of hydrogen chloride
in isopropanol (155 mL at 5M concentration) at 50°C. The reaction mixture was stirred
at 50°C for 30 minutes until complete by HPLC. The mixture was cooled to 20°C and
the product filtered off under vacuum and washed with toluene (60 mL). The solid was
dried in vacuo at 40°C to yield the title compound as an off-white solid.

2-Bromo-5-hydroxybenzoic acid methyl ester
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hydrochl ori de A solution of di-ferf-butyldicarbonate
(17.9 g, 81.8 mmol) in toluene (60 nL) was added
wele@pwsgeo t 0 a solution of (S)-methyl tyrosi nePCT/IRM04/019455
Flamma, 15.2 g, 77.9 mmol) in toluene (120 nL) at
900C. The reaction mixture Wds stirred at 900C for at
| east 30 m nutes. Once conplete by HPLC, the reaction
nirturgdmgs cooled to 00C and pyridine (19 nL, 0.23
nol ) added keeping the tenperature gt 00C
A Tolboronnnen Haiaeae { Bk T amadn igBloroTs hang, 18 (ke
ad¥ea Ve Sarr&eE Slipagsibh ef L-ergad-ainstrogbeifBic adie (frmaiyehem, 20 g,

slurry was sti d 0C f | & ;
o ondh & oot I BuiRon oo a8 & el sygBhfiion was
allvdaeddo weapitnd’Q. PLICanzdysitt showed tcodpEte Tnsumptien of agige The
rat e : : _
oSEUH O lpEd B gl oohanaid men, mmensty ot vas
stiBEobat viefloi(arproximaten 45°CTFS 18Mgkrs eVaPJRIPd ygaaear dryness,
et pgb:gﬁf%%gh \ﬁééteg(ggg ‘m)ﬁ?f" eyl Q&éﬁb (@r?intaplahd sgmﬁawa The
/ . d, f n- hept.a , _
orgRRIC $PYHion wam)gsqu Wg? Ber“ead%ggﬁﬂﬂé ahd erandraed §'8@tq'é%nﬁ2'e
cdrfbcundl ¥t ighmBoliyr r ol i done (2x150 ni). Resi dual
vol atil e organic solvents were distilled under vacuum

4- Cyano- 2, 6- di met hoxyphenyl boronic acid (17.5 g, 84.5
2-Bromp-Srathoxptblenzaie dcidrpethyl esteobn degassed.

ATﬁ;(t]h bfsz(-ﬁrroh{&t@ﬁ +r8&yb%ﬂ%i8 geid Pty dster{1Qo 63918 Rurfol),
p«pte”?gsigiig‘rjwﬁw%{ei%@i@a&% o SRS ot L i oD in
nﬁgiy!crssaﬁgltﬁegd;%@ 6@ fnngvtab e6%dd & 7{wxa°e.un6nmtr¢gzrrpﬂoeu@ Hoyrs.

] [ 1 on X re
HER Gl seear saaeld (bl pro Bl WA Pl iotyes agfed. The
adiysbue phiss was eamnaleiZ0@ the netiybisaldldy detond solgomiveshedcd with
b{}\rH {;I%b%q; ) Tl?%ocglrn%%ﬁ“'aq?% Pcud ®ryiel Pr?é’tﬂfe%n%ﬁp&@§ Qg%range oil.

wat e e organic layer was filtere
and washed through with toluene (90 nL). The tol uene

2550 Hid-8RtRgbeh2diE@@igM th Silicycle silica supported
N-functionali sed thiourea

) 11.7 |
Ariiuse of*r%eromq—?-&ﬁﬂqas&%ewlct%ldéaefgﬂ'ﬁéi%@@ 9§ RIBPY, ZRE 1OM
séiﬁﬁwﬁy}iroxﬁ&@? @il Disomolpirstetiahyeitofarza ¢l 0®MLE whb gtirtdveat ambient
S a Q_,a. . Lde i .
Bl SaR el R ABTRe: Bbl hlgga. e
reaetion ivas cooled tor @ 50 end aridified terH both S¥kydordhionigreisl. The
oianEaNgErhed g il s ettt ey g
oilier (1Q wlicHe qreanisphasemuste spkinggawashed with brine (50 mL) and

concentrated in vacuo to yield the title compound as a cream solid.

(S)-2-{[1-(2-Bromo-5-ethoxyphenyl)methanoyllamino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid methyl ester

To a suspension of (S)-2-amino-3-(4'-cyano-2',6'-dimethoxybiphenyl-4-yl)propionic acid
methyl ester hydrochloride (5 g, 13.3 mmol) in tetrahydrofuran (100 mL) was added
triethylamine (5.5 mL, 39.8 mmol). The suspension was stirred for 60 minutes at 20°C.
A solution of 2-bromo-5-ethoxybenzoyl chloride’ (3.4 g, 13 mmol) in toluene (10 mL)
was added dropwise over 10 minutes maintaining the temperature at 0-5°C. The
mixture was stirred at 0-5°C for at least 60 minutes. Once complete by HPLC the
reaction mixture was washed sequentially with 2M hydrochloric acid (25 mL), 10%w/w



10

15

20

25

30

35

dried in vacuo at 40Cto yield the title conpound as

an off-white solid. 2-Bronbp-5-hydroxybenzoic acid
woreaolpb14est er A sol uti on of boron tribrom de (1BCTR2004/019455

190.5 mmol ) in dichloronethane (18 m ) was added to a

stirred suspension of 2-brog8-5-nethoxybenzoic acid

(fromWchem 20 g, 86.6 nmmol) in dichloronmethane (200

m) at - 15 to - 10 OC. The yel |l ow suspensi on was

allowed to wvarmto 00C. LC anal ysi ho ete
aqs@ngaﬁwraﬁawnat@i%?!uﬂ%éf@h DRl @m@;@ﬂ&@mhe solvent
wasliinidved b9fdismﬁthalf°di0bivé HQearh polidl HEhisWeadissk?véd isBol uti on

was stirregd_at.re X .oxi TRt &l
tehgroruizp {05 i 260 siffert PRGN IR Slchleitba slbroranG o
funetiopalifedbiomen (A.78 gt Tiye sileewas filtgred endrihp tetgayrdrofuran solution

SRR ALt apHEAERA PO PSS v ARG YhdrNSRfyifos.

i e title conpound as
The siuepwas slired atanihienderst RadioRyassish wat fillgEed V\f?gﬁ?&wlth water

(3%%@fan6 died inatuefat 4010 ©iel® theiflleoy AP aS aroiftvhite solid.
met Nyl ester (18.9 g, 81.8 mmol ), potassium carbonate
(34.4 g, 249.5 mol) and ethyl iodide (13 ni, 163.7
Mol preparedBiohy-bichad BlefHoxidedranie sckD@.2hg,)13wamol by steexiard

2 RO RSB LRERR ¥ e e CR TR B

was added. The aqueous phase was renoved and the
(2.} t ' vt ine-(100

R pish ghotsjenppiania et oz
di exyRiphenyd4-viragionis acid setgaliydrofiiran gelvateanz oi ¢
A%%%ﬁoﬁ*og%ssgzu{[ﬁ(%%roér@-@}ﬂ%xﬁ:k?h?m&hegmqhmir@§>l34i4'mybhpl—2’,6'-

ester . , .9 mmol.) a odi r
e b PR P ER RN BETDAR 0 S ] vy
(28 mbywasedolddio t8°Cha2M SodidRLIGy camadiey 6.5 méhd wplcwarpadeed

cons, b ' ' . ' )
SEETATEE ) L PIREALAR R 5 chvo SpergnicpRabstrod st
5ty éhr @t Ielast 1&chaues. dOngheoraplgigritycH Fﬁlﬁgﬁ@ Misire Wapgibedpeth water
D oy ey 10 L)
TR SH RGP IOV RIS 2GS B UM A T 1 DY, 1 < e
Wi Giltereti ofF Unidet eachampmidriveasaed aith mesien (R0 IiLyl. The product was then

S b3t ST RS 3, B 1ol
met hyl ester To a suspension of

(é)g%-it@;-](?{:Br‘gg}'ogs-(aﬁ%6)&\6ﬁ899|ﬁhet‘ﬁ'an%ﬂﬁhmb’}-)st(hpbﬁn&zz@-y| )p
dimethoxybiphenyl-4-yl)propionic acid (E1)

A suspension of (S)-2-{[1 -(2-bromo-5-ethoxyphenyl)methanoyllamino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid tetrahydrofuran solvate (5 g) in methanol (50
mL) was heated to reflux and stirred to form a solution. The solution was cooled to
60°C and filtered. The solution was then cooled to 0°C over 1.5 hours. The resulting
suspension was aged at 0°C for 2 hours. The solid was filtered off under vacuum and
washed with cold methanol (5 mL). The product was dried in vacuo at 40°C to yield the

titte compound as a white crystalline solid.

Example 2
(S)-2-{[1-(2-Bromo-5-fluorophenyl)methanoyl]amino}-3-(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid (E2)
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met hyl ester hydrochloride (5 g, 13.3 mmol) in

tetrahydrofuran (100 nL) was added triethylamne (5.5
worg05868148 mmol ). The suspensi on was stirred foPCBOP2004/019455

m nutes at 200C. A solution of 2-brono-5-ethoxybenzoyl

chloridel (3.4 g, 13 nmol) 8 toluene (10 nL) was

added dropwi se over 10 m nutes nmintaining the

tenperature at 0-5C. The mixture was stirred at 0-50C

for at least 60 mnutes. Once co ete HPLC.t h
ThediierqoBPoRY VG BIBLECU SR S CORRRNITT § CIPRaTUAy 11 and
E>RHIO ¢ hisPigiFe 3apidd-rdmora-HuordiiSiabylahlocide sfremdipaito). - [M+H]" at

%l:}o e solution (25 m ) and 36%W w brine (25 ni).
m ent was renoved by distillation to give a
creamsolid. This was dissolved in tetrahydrofuran (75
E stirred overnight with Silicycle silica
supported N functionalised thiourea

.75 9). T
(S}i2HI t-£2-Reame;5- meﬂwvah%mtlmethen?ﬂlﬂmr‘é‘?ﬁr(ﬁrhg@mEf%'n
d.ﬁ%@ﬁ&wm@i&ﬁnhaﬂmep.emm@km)so m.. Water (75 nL) was

added ‘over m nutes. The slurry was stirred at
anbient for 1 hour. Product was filtered, washed with
Emhpre:{aSO m.) and dried in vacuo at 40C to yield the

@t} X ongo gﬁ Etga)y%e e&r@ ?r%gl 51\(':\5'“ dér?aal&@u's ‘fjnﬂré'\e? E@Ff’ép%?’atfoholm and

ExampidarLdslr}gR)Z:MZ—@mnu%ﬁm@ethcmwﬁmoygm|%r|‘¢QJI@r°("BA‘3°‘?@G 1-v)
in toluene (16 nL).

(SIn-tfi-"-Brono-S-ethoxyphenyl Jnet hanoyl | am no”S-"' -
Ey@meleﬂb d1- di met hoxybi phenyl - 4-yl ) propi oni c acid

@éd@hﬁfﬁtﬁrﬁhzﬂﬁﬂldéw B @SAnIS)O/lIaE admred efith stlng to a solution of (S)-2-
{[ia %M)%@g %oxypgor}ygm?g;a/ %rllgawiﬁ 3 Q‘PEP%E(? % pé% %%‘t%xfb henyi-
4syppoplonesdaid eth egterdP B2, Bri®9)g, i 9D m@hmdewwu(@dw mL) at
qg)‘n] te\pf?p}%rﬁar%l %glrﬁ \Qaé&%n@é\é[(f%PQ'ths tﬂé'ré‘éach@ﬂ e duenched

nper at ure
Witk Ex0Rs5 @AUITDHS T(B’aéltﬂcoﬁﬂqn Thamix %gvaathw @&ra&ttecbwms gthyl

aéé’(éteaéndl tﬁé‘%Fgail\% ISR Waishddwith §¢1!'Fme€b@mbﬁ ofiBitrc édi@ and then water
m xture was diluted with rrb befot ?Jégpdct
Cedl Jdecognic Eu&r WRs fvapRial ‘%P&[EHSGSPPE e ffsu Ing crudeprodu
p(FFRRINEXVDAPab prolitieths titldtempamdldsianghiseisgiiein sbrHiasm/z 539,
5§ged for at | east 30 mnutes at 0-50C before the solid

s filtered off under vacuum and washed w th water
(20 nmL). The product was then dried in vacuo at 400C

& d the title conpound as an off-white solid.
fiched (HET A S P P
dﬂﬁéﬂh Qohénﬂtmpgﬂmpmmofacnd (E4)

e tq.lI? gﬁ;p@nﬂn%was prepareg in an XRQSEJJS)MH@% ylirleegpaﬂgr} 1§ ugmg

P13 and 2-bromo-5-methylbenzoic acid (from Apin) and the resuiting ethyl ester
hydrolysed by the method of Example 3b. [M+H]" at m/z 523, 525.

Example 5

(S)-2-{[1 -(2-Bromo-5-chlorophenyl)methanoyl]Jamino}-3-[4'-cyano-2',6'-
dimethoxybiphenyl-4-yl]propionic acid (ES5)

The title compound was prepared from the corresponding ethyl ester in an analogous
manner to that of Example 3b. The ethyl ester was prepared from P13 and 2-bromo-5-



di met hoxybi phenyl - 4-yl ) propionic acid tetrahydrofuran
solvate (5 g) in nethanol (50 nL) was heated to reflux
wW@rwso6i40 ed to forma sol ution. The sol uti on REEJP2004/019455

cooled to 600C and filtered. The solution was then
cooled to QOC over 1.5 hour89 The resul ting suspension
was aged at 00C for 2 hours. The solid was filtered
of f under vacuum and washed with cold nethanol (5 ni).

The product was dried in vacuo a 0 t o yiel '
cmqrpw@zewma%a@a%vHams?@&m&fﬁoﬁﬁg%%waﬁ%é%@ gtm/z
5415542 54b61- ( 2- Br ono- 5- f | uor ophenyl ) met hanoyl ] ami no} - 3- (

4" -cyano-2',6' - di met hoxybi phenyl - 4-yl ) propi onic acid

(E2) The title conpound was prepared in an anal ogous
Example® t o Preparation 11 and Exanple 1 using P13 and

5 (.S?rzb{{n(ms-ﬂilbﬂanmmmm)withatzgyﬂairl:iim}(3-f4<'3'nVAp9I-2',6)-. [ MtH] +

i pFEiBRIccackd (E6
di sf'ﬁ%@{bﬁﬁe&"%%]m e oy phen L\ BaneyLLam ol3:
ThetecaphiRgHD vg® piRRaER S BR0) SheTRpponde, P T St difgous
méfser tcElii‘&thf Exahipld BB. Thé bthybestgrovarcprapareiergm Pgalraed 2,5

.an _anal ogous .nanner L > -
e e L T g I

10 53y 683d8P. Exanpl e 3b Agueous lithium hydroxide (0.5 M

25 nmL) was added with stirring to a solution of (S)-2-

%{%%27 br ono- 5- met hoxyphenyl ) net hanoyl ] anmi no} - 3- (4' ~cy
EX#BPB\ %' - di et hoxybi phenyl - 4-yl ) propi oni c. aci,d et hy% ,
(R-41-(3-tiso-Propead-Zybromaphenylmethanoylaminodsdf Fyanors 6
dimethekybiploenyidngilprapion ac®li(E7) ng was continued for 2

OUF S
15 THOHi S RGPl B BXGR R analogvs
meRberde thal ofExamele 3Pl The ethyl estanwas repgiashiien H1asd 5-iso-
pi@ﬁi&ﬁﬂ- Yirhdbehzbid ieliqprepafdd #RIcgousdly i the fuenédFrephfition 8 -
ter. sz. The organi ¢ | ayer was evapor Feld.to I
oo ke Be o b B e P At antosous
VB Paiz@o OPbY the rhdtRod oft Preparatipo Ve at itz 585,56V d.
[MtH + at mlz 539, 541. Exanple 4
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(S)-2-{[1-(2-Brono-5-net hyl phenyl ) met hanoyl ] am no} - 3- (
4' -cyano-2 |, 6l di net hoxybi phenyl - 4-yl)propionic acid
W@ BEp/odtae0 ti tl e conpound was prepared in an anBCDIRROGH019455
manner to Preparation 12 using P13 and
2- br ono- 5- net hyl benzoi ¢ aci &1 (from Apin) and the
resulting ethyl ester hydrolysed by the nethod of
Exanple 3b. [MtH + at mlz 523, 525. Exanple 5
(S)-2-{[1-(2-Brono-5-chl orophenyl ) net hanoyl ] am no}- 3- [
4' -cyano-2', 6 |dinet hoxybi phenyl - 4-yl]propionic acid
(E5) The title conpound WakAfWM8pared fromthe
correspondi ng ethyl ester in an anal ogous manner to
that of Exanple 3b. The ethyl ester was prepared from )
1. P13 Aacainiouod ofisrulehl) or 8 ipberopecusisally QQCPBWE%%%%\@WWWf -
using the nethod of Preparation 12. [MH' at mz 541
543, 545. Exanple 6 eO
(S)-2-{[1-(2,5-D bronophenyl)neﬁﬁano,
ano-2',6 1- di nmet hoxybi phenyl -4-yl]
The title conpound was prepared
ethyl ester in an anal ogous ng
3b. The ethyl ester was preps

0}-3-[4l-cy

to tat of Exanpl e
rom Rive and 2, 5-

Preparati onyd2.
(SIMALI -t SIS 5% VI Drog

-S-~'-cyano-~ I met hdxybi phenyl - 4-yl ] pr opi oni c
acid (E7) The t sQmpound Was prepared fromthe
correspondi ng ethyl esRer in an anal ogous manner to
that of Exanple 3b. The ethyf) ester was prepared from
P13 and 5-/sopropoxy- 2-bronobenzoic acid (prepared
anal ogously to the sequence Preparation 8 -
iniregrar ati on 10 except for the use of /so-propyl brom de
Ri1n kghe alllgall ation step anal ogous to Preparation 9) by
t IR REPhAY of Preparation 12. [MH' at mz 565,

RB @7habhgeinyS  balkil odhpedliexyof fornula (1) or a

phar maceuti cal » acceptabl e derivative thereof MO

2. The compound according to claim 1 in which RZ is halogen or C1_galkoxy.

3. The compound according to claim 2 in which R? is fluoro, methoxy or ethoxy.

4. The compound according to claim 1 which is selected from the group consisting
of

(S)-2-{[1-(2-Bromo-5—methylphenyl)methanoyl]amino}-3—(4'-cyano-2',6'-
dimethoxybiphenyl-4-yl)propionic acid);
(S)-2-{[(2-Bromo-5-chIorophenyl)methanoyl]amino}-3—[4'-cyano-2‘,6'-
dimethoxy)biphenyl-4-yl]propionic acid;
(S)-2-{[(2,5-Dibromophenyl)methanoyl]amino}-3-[4‘-cyano—2',6'-dimethoxy)biphenyl-4-
yl]propionic acid,;
(S)—2-{[(5-(iso-Propoxy)-2-bromophenyl)methanoyl]amino}—3-[4'-cyano-2',6'-
dimethoxy)biphenyl-4-yl]propionic acid

or a pharmaceutically acceptable derivative thereof.



Ove (Din which: Ris brono; and R2 is hal ogen,

C _gal kyl or Chrgal koxy. 2. The conpound according to
w@b@snoe4o n which R is hal ogen or C | _6al koxy. PGI/JPet/019455

conpound according to claim2 in which R2 is fluoro,

met hoxy or ethoxy. 4. The co#f®ound according to claim

1 which is selected fromthe group consisting of

(S) 2-{[ 1- (2- Brono- 5- net hyI phenyl)rret hanoyl ] arri no} 3-(
5o O@/"’inzo{[12 2-Bron B R R e anoy iR 3P 2 afo-2' 6
diti2thakybibhemyBaamprépicit atidphaphaymaddutivallyl dcaeptablp-dérijative
i C@/?no- 2',6' - dinethoxy) bi phenyl -4-yl ] propi oni c acid;

We & d-Di br onophenyOnret hanoyl | am no”S- ' -cyano”' .

b' - di met hoxyJbi phenyl ~- yl ] propionic acid;

5 (S) @{#ﬁ §é /B?d}aé’-s@ﬂlf?ffdahe%%lgrheyﬁﬂmﬁm ATELDARPH A 2.NO
qusm@w phanyiyiPsprienic aciderg Rﬁ\arraawpﬂ'hw%wéaheﬂieﬂvaﬂve

pt abl e derivative thereof.5.
(S)-2-{[1-(2-Brono-5-6t hoxyphenyl ) net hanoyl ] am no} - 3- (
4' -cyano-2 | 16l di met hoxybi phenyl - 4-yl)propionic acid
701 a(PFB{ER-Budmod-hethozgiteabl)methanoyl Emiva-3-(Hecyafo-2'®.-

o kG SR PR R erisho

theread. phar maceuti cal » acceptabl e derivative ther eof . 7.

th | 3-
of ik et e oyl an v

or a pharmaceutical ® acceptabl e derivative thereof or
8a phargrocsustibrans ‘braraivnadflaecaitounatof feemiutzet)agiich comprises

15 hydrolyzing of a carboxylic acid ester derivative of formula (lI):

MeO [ CN
O OMe

RZ OR
N
H
o)
R

(n

20 in which R1 and R2 are as defined in formula () and R is a group capable of forming a
carboxylic acid ester and optionally thereafter forming a pharmaceutically acceptable
derivative thereof.

9. A compound according to any one of claims 1 to 7 for use in therapy.

25
10. A pharmaceutical composition which comprises a therapeutically effective
amount of a compound according to any one of claims 1 to 7 in admixture with a
pharmaceutically acceptable carrier or diluent.
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8. A process for the preparation of a conpound of
formula (I) which conprises hydrolyzing of a
w@a00b0xmie ¢ aci d ester derivative of fornul a (PCHIPMBMN19455
Ove O (Il) in which RL and R2 are as defined in
formula (1) and Ris a group3&apable of forming a
carboxylic acid ester and optionally thereafter
fgr m n]g a pharmaceutical ® acceptabl e derivative
t hereo . A compound, according to any one of cl ains
14 oA PhigREcadise] FOMRBFHG Compriso pRaTRELEL erRiing © Ry one of
clSRTEPPRI 7 togthehiit anotier theespeatitdligraeheiageral | y
ef fective amount of a compound according to any one of
clainms 1 to 7 in adm xture with a pharmaceutically
12cceptuabbia campowend eccatdihg énanyldne & gieiensifieioglinitoamanufacture

ofC?O %ﬁ%&%b&?oﬁﬂggiéaﬁhgﬁh& rp‘FWI h QU &f ESHRIoAS HYwhizh ZRYNHINGT of o,

anot her therapeutically
intagrinesdiajecheell aFJ_’leS}QfIJ@@eB?f'Cé\a'conpound according to any
one of clainms 1 to 7 in the manufacture of a
medi canent  for the tre?t ment qr preve

f. N
13- ondAIARd foR theHTestmeRt PLREKeRgH °5F°'3\C54]%‘?r|’?tn“88‘ﬁ'ﬁl? an inhibitor of o
|rif6§i‘inaﬁaﬁaté@béll Alheassiorois bleaefmmhwhlotnc@mpr&@s admimistérong b @rpatient

in Qﬂﬁdt}ﬁ?e}%ﬁt) af%gn% rg%\éﬁ\ﬂat érﬂ{)}.l 1o e%%BFHPFL' %%céd?dﬁ‘i@ k" BhyPdhe of

rrn mne eston Is
claiamet tci.al  whi ch conprises administering to a patient
in need thereof a safe and effective anount of a
conmpound according to any one of clajns

14he ABe MethodacePdiing ta %Ja'm 13 rwf@ée'n\ﬁ/ﬁ@r‘{éﬁ“ﬁ't'eau'%se‘eéed from the
Fdw%hs@tm i of riscRinpsiortarkirbig(RAR agthess allenaii cunditignesuch as

g 3 o '
uelch Saut P prtphislried SYnpiee AlPS o P ABn SRS sBaee:
céfldiaﬁaetelmrdtseases%hmmrs ;3 haarmfgapbltelﬁzﬁgmewas@uemclusion

foqligglﬁ'@stﬁl%mb{)@%gﬁ%gﬂrﬁlsﬁb ﬁ]ﬁwggki'rh Hﬂérﬂhaaltdﬁ d%g&re%%éﬁ 84psoriasis,

usi on reperfusion

efzema, gontadt darmatitis @mﬁlﬁt@wd%m?é é§b§tﬁ§r(e&s’ Insfipidgperdent
%fbg%’%%ellﬁﬁé‘taﬁfdimH’ﬂlﬁ@&éﬁétés)aﬂﬂltl@Ie‘Hdé?oQ@rdyﬁtehﬁld: Ripus

cntamtatis LSS e o oadop AL o eahla S cron

diseBsEs(regional enteritis) and pouchitis (for example, resulting after proctocolectomy
and ileoanal anastomosis); diseases associated with leukocyte infiltration to the
gastrointestinal tract such as Celiac disease, nontropical Sprue, enteropathy
associated with seronegative arthropathies, lymphocytic or collagenous colitis, and
eosinophilic gastroenteritis; diseases associated with leukocyte infiltration to other
epithelial lined tissues, such as skin, urinary tract, respiratory airway, and joint
synovium; pancreatitis; mastitis (mammary gland); hepatitis; cholecystitis; cholangitis or
pericholangitis (bile duct and surrounding tissue of the liver); bronchitis; sinusitis;
inflammatory diseases of the lung which result in interstitial fibrosis, such as
hypersensitivity pneumonitis; collagen disease (in SLE and RA); sarcoidosis;
osteoporosis; osteoarthritis; atherosclerosis; neoplastic diseases including metastasis
of neoplastic or cancerous growth; wound (wound healing enhancement); certain eye
diseases such as retinal detachment, allergic conjunctivitis and autoimmune uveitis;
Sjogren's syndrome; rejection (chronic and acute) after organ transplantation; host vs.
graft or graft vs. host diseases; intimal hyperplasia; arteriosclerosis (including graft
arteriosclerosis after transplantation); reinfarction or restenosis after surgery such as
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eryt hemat osus (SLE); inflammatory bowel disease such

as ulcerative colitis, Crohn's disease (regional
weposnst4ies) and pouchitis (for exanpl e, resultPCmIRDO4019455

proct ocol ectony and il eoanal anastonpsis); diseases

associated with | eukocyte i Itration to the

gastrointestinal tract such as Celiac disease,

nontropi cal Sprue, enteropathy associated with

seronegative arthropathies, |lynp t\i_c .or nous
petetansous fEluBYR RoBREM S dnRAeRD () s FerdifarledeE
traﬁ§ﬁmﬂhfltaﬂ|@r%/\l}ebbr&élﬁum ybphritiaf tumar angiogenesis ntatignant tumor;

ithelia ine i SS i,

R L S e e
sys@si inflirg stcraasrairgkeg frawdjtic brajseinjuni and stinal éesddpiupy and Meniere's
el %Ieangi tis or pericholangitis (bile duct and

Surfrounding tissue of the liver); bronchitis;

sinusitis; inflammatory di seases of the |ung which
15, €SWre hidtHdat Rcdtdird tolcldimbrao ahereirs sdid cardition is inflammatory

hypersensitivit neunoni tis; collagen disease (in SLE
boxe) disgpse %Mpi% l&r0SIyst eopor osi's; osteoarthritis;

at heroscl erosi s; neopl astic di seases including

met ast asi s 0O i c or cancerous growth; wound
16(\Aou§8°ﬁ‘88w4@ﬂ§'ﬁ'ﬁ'lz!\%§ ‘ment); certain eye diseases such

as retinal detachnment, allergic conjunctivitis and
aut oi nmune uveitis: Sjogren's syMone,~teje@N on

vs. graft or graft vs. host disea
hyper pl asi a; arteriosclerosis y graft
arteriosclerosis after transplj 'ﬁgfinfarction
or restenosis after surpery s espercg neous

t ransl um nal angi ol asty (PTCA) and

per cut aneousR > i_Aa \

nephritis; tuno mal i gnant tunor;
mul ti pl e nyel ong nyel oma- iggduced bone resorption;
sepsis; and centrafF nergbus systeminjury such as
stroke, traumatic brain injury and spinal cord injury
and Meniere's disease. 15. Tﬁé met hod according to
claim 14, wherein said condition is inflammatory bowel

RO o1 52 a8y St orniia iy R LRt g forming 2
c?ibbkylimbdimeéter.nul a (I) and Ris a group capabl e of
ormng a

17. A compound according to claim 16 in which RZis C1.galkoxy or fluoro.

18. A compound of formula (Ill) or an acid addition salt thereof:

MeO l CN
lllii' OMe

OR
H,N
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carboxylic acid ester. 17. A conpound according to
claim16 in which Ris C sal koxy or fluoro. 18. A

w@eoropoemdo of fornmula (111) or an acid additi onPGEIR2004/019455
thereof: Meo OMe(Ill) in which Ris a group capabl e of
forming a carboxylic acid es¥®er. 19. A conpound of
formula (VMI): MeO (HO 2B

(1
in which R is a group capable of forming a carboxylic acid ester.

19. A compound of formula (V1):
MeO CN
(HO),B

OMe
vV



